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Confused? GOOD! 


Dear Reader, 


Things are never what they seem. 

Pick up any newspaper these days and the headlines all 
seem to point to certain doom. We’re ever on the verge of 
war, disaster or epidemic; the environment is dying and 
its always bad weather. 

How do we keep from constantly panicking? How can 
we keep our toes dry and our pants warm? The answer is 
hidden inside an even bigger set of questions: science. 

“Science!” you may well exclaim. “How’s that going to 
help us? Science is so dull and boring! Pfeh!” 

Not! There’s more to science than a bunch of laws and 
rules and flat definitions. That level stuff is navel fluff! 
Balloon air! Poke a hole in it with your compass! 

Science is really about being smart and witty and a 
little strange. It’s about pattern-hunting, asking the right 
questions and solving problems cleverly. The best kind of 
science causes huge change and progress. 

And that’s exactly the kind of science we like to practise 
here at Brainwave. In this first issue, we’re going to 
put all sorts of big freaky questions into your head. You’ll 
start thinking about how you can disappear, how sunlight 
can be used as a horrible weapon, how the last tigers can 
be saved, how cameras are really miniature rooms, about 
seeing upside down, and a lot more besides. We’re going 
to drive you mental with doubts and problems and ideas. 

In time we hope to get better at asking strange 
questions and talking science — but only with your help, 
suggestions and contributions. So please write to us. 


Scientifically, 


Vinayak Varma, Editor 
vinayak.varma@ack-media.com 


Write to: ‘Brainwave’, c/o Amar Chitra Katha Pvt. Ltd., #254, 2nd 
Floor, 6th Cross, ist Stage, Indira Nagar, Bangalore - 560038 
Email: brainwave@ack-media.com Phone: (080) 40002800 


Brainwave is published by Samir Patil for Amar Chitra Katha Pvt. Ltd. 
14, Marthanda, 84 Dr.Annie Besant Road, Worli, Mumbai - 400018 


Printed at: Indigo Press (India) Pvt. Ltd., Plot no. 1, C/716, Opp. Dadoji 
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WARZONE 


rchimedes is known today chiefly for 
A inmnving out of baths and running 
around in the nude yelling “Eureka!”. 
People usually forget that he was also one of 
history’s great mathematical geniuses, who 
discovered the principle of buoyancy, fluid 
dynamics and many other big ideas. 

But poor old Archimedes, his reputation 
wasn’t so hot back in his lifetime either. 
Archimedes’s contemporaries thought of 
him as a master war machine builder rather 
than as a scientist and thinker. 

Archimedes first gained this notoreity in 
214 B.C.E. when his home, the Sicilian city 

of Syracuse, was attacked by an armada of 

Roman ships. The siege was repelled for two 
whole years with the help of Archimedes’s 
war machines, until the Romans finally 


ARCHIMEDES AND HIS BIG BAD 


MIRROR OF DEATH 


story and artwork by Vinayak Varma 


overpowered them. 

Historians say that one such Archimidean 
war machine was a parabolic reflector 
that had the Roman navy scooting for its 
life (para-what? go read our explanation 
below). 

Parabolic reflectors can collect and 
project energy. So mirrors placed ina 
parabolic arc can be used to reflect sunlight 
onto a really narrow area of focus. 

It is said that Archimedes used such an 
array of mirrors as a long distance weapon. 
With it, he could focus the sun’s rays all 
the way from the seashore onto the sails 
of faraway Roman ships. Since sunlight 
contains heat, the ships would have caught 
fire within seconds of such an attack! 


TWO OTHER LEGENDARY 
WEAPONS TO LOOK UP: 
The Archimedes Claw (which 
was also used during the 
Syracuse Siege) and Nikola 
Tesla’s teleforce death ray 
(which, the story goes, can kill 
an army from 200 miles away). 


Many scientists have conducted experiments that have disproved the 
Archimedes death ray story. What do you think? Can a mirror be used to set 
ships on fire? Yes? No? Write to brainwave@ack-media.com and tell us why! 


WHAT IS APARABOLIC REFLECTOR? 


A parabolic reflector is a special 
kind of concave mirror designed 


energy, like radio waves, sound 


heaters and even in radar that 
can detect aircraft and missiles. 
to capture light or other forms of The parabolic reflector can also 


this is how light 
is reflected 
from a flat 
mirror 


and this is 


and light, and focus it to a single 


point. You may have seen one 
already: e.g., the dish antennas 
that collect TV signals, solar 


O4 


be used to produce a parallel 
beam when the light source is 
placed at the focal point. You 
can see this at work in a torch or 
in your car headlights. 


how light is 
reflected from 
a parabolic 
mirror 


focus 
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( ; an you believe that until the 1500s, 
everyone thought that the Earth 
was flat? Until, that is, Magellan led 

the first expedition that actually circled 


THE the earth and proved that theory wrong. 
People in the past based their theories 
IRS | on explanations that sounded grand or 


polished. No one spent time observing, 


SCIENTIST “cr 
The question of how we ‘see’ also lacked 


a scientific basis. Until the 10th century, 
there were two schools of thought regarding 
this perplexing matter. One bunch of people 
believed that we saw the world around 


by Aparna Kapur 
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us because our eyes emitted rays of light 
that fell on objects and made them visible. 
Another set of people believed Aristotle’s 
claim that we could see because physical 
forms from objects actually entered our 
eyes. But both these theories were just 
guesses. 


In the 10th century, an Arab scientist 
called Ibn al-Haytham (known to 
the West as ‘Alhazen’) brought to these 
questions (and hence, to science in general) 
the spirit of scientific inquiry. He conducted 
experiments, made observations and drew 
conclusions. 


He proposed that light exists irrespective 
of whether our eyes are closed or not. He 
proved this by conducting an experiment in 
which he hung two lamps outside a room, 
lighting up two spots on the wall. When one 


lantern was covered, the spot was darkened. 


This showed that light existed independent 
of the human act of seeing it. He further 
explained that when our eyes open, rays of 
light enter them, helping us see. 


Al-Haytham went on to write the Book of 
Optics, where he made startlingly accurate 


descriptions regarding the functioning of 
the human eye. He is rightly referred to as 
the ‘Father of Modern Optics’. Apart from 
his major discoveries in optics, al-Haytham 
also made notable observations on the 
physics of light. Several hundred years 
before Newton explained it to the western 
world, al-Haytham had already arrived at 
the notions that light travels in a straight 
line and is composed of particles. 


He studied refraction, and opened 
wide avenues for research in the area of 
visual perception and optical illusion. His 
contributions are not limited to the field of 
optics. He made observations about inertia 
and momentum that anticipated Newton’s 
laws of motion, and was also one of the first 
people to suggest the link between algebra 
and geometry. 


Al-Haytham was the first person to 
recognise the importance and responsibility 
of being a scientist. He gave birth to ‘the 
scientific method’, the process of giving 
logical explanations to events and ideas, 
and testing these theories in a controlled 
way. This is why al-Haytham is known to 
the world as the first scientist. 


THE GaMeErd OOScurd 


4th century B.C.E. 


A partial solar eclipse was taking place. 


The great Greek thinker Aristotle, probably 
out for a walk, noticed the image of the 
eclipsed sun on the ground through the 
leaves of a palm tree. Later, he noticed the 
same crescent shape forming through the 
holes in a sieve. In the time that followed, 
several others, including the Greek 
mathematicians Euclid and Theon, and the 
Arab Iraqi scientist Al-Kindi, made similar 
observations. 
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10th century C.E. 


Another partial solar eclipse. The great 
Arab scientist Ibn al-Haytham who was 
lounging indoors, probably tired from a 
walk, noticed a bright crescent shape on a 
wall. This seemed odd, because the room 
had no windows. He looked again, more 
carefully, and noticed that the window 
shutter opposite the wall had a tiny hole 
in it. The light from outside was passing 
through the hole and throwing an inverted 
image on the wall. 


photo: Tom Murphy 
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He connected this process with the way Al-Haytham then decided to construct a 

the human eye functioned. He worked replica of his image-forming room. If an 
out, correctly, that people were able to see image was produced in the same conditions 
things because images were being projected as before, it would prove his theories on 
into their eyes the same way the crescent capturing light. The experiment was a 
image had formed on his wall. success, and the ‘camera obscura’ was born. 
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DIY 


THE 


. ANT ABULOUS 


PIN=H{OLE 


CAMERA 


by Chaitanya Krishnan 
YOU WILL NEED: 


1) A box that's roughly this size: 
16 x 6 x 2 inches 


2) An old sketch pen, preferably black 


= 


3) Few bits of black card paper including 
pieces of these sizes 


= 


3 inches 


\ 1.6 inches 


2 nro ee 
- 3 inches 
3 mio _ << 
\ 


7 inches 
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) 35mm film roll 
) Sticking tape 

) Scissors 

7) Pin 

8) Cotton 


4 
5 
6 


x" 


BUILDING INSTRUCTIONS: 


Fold and paste the thin strip of black 
card(A) to make the film roll holder 


Curt 


Cut the ends off 
the sketch pen 
and insert the 
tube into the 
holes so it sticks 
out from both 
ends of the box 


The film roll 
can now fit 


in this box Poke a hole with the pin 


into the centre of the box 


Stick cotton around the 
holes to block off any 
light that might seep in 
from here. Blacken the 
cotton with ink 


Pull out the film and 


stick it to the sketch 
pen with tape 


Take the big piece of 
card(C) and cut it so that 
it can be used to cover 
the back of the camera 


ie 


Paste the third piece of card(B) over the 
pinhole. Tape only one side of it down, so 
you can open the flap whenever you need 
to shoot. Use a rubber band to hold the 
flap in place when not in use. 


Rubbe ye bang 


Viewfinder = 
v4 
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How To USE IT: 


Take a picture by lifting up the flap and then 
closing it again as quickly as you can! It’s as 
simple as that! 


Before you take the next 
pic, turn the sketch pen 
counter-clockwise (one full 
rotation only) to wind the 
film. To make it simple, 
make reference marks on 
the pen and the box like so 


One rotation! 


o>? 
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Trt SMARINES 


eep under the Dolphin’s Nose 
promontory, in the heart of the 
Nilgiri hills, there is a set of dark 
winding caves. Only seven people 
on Earth know that these caves even exist. 


In one of these caves, carefully hidden 
behind a large pile of bat guano, there is 

a small stainless steel door. And tacked 

onto this door is a wooden sign that reads, 

simply, ‘Brainwave Laboratory’. As you’ve 

cleverly guessed, this door leads to a science 

lab. A top secret science lab. Hush! 


It’s so top secret that even the Keeper of 
Great Secrets, She Who Listens With Seven 
Ears, has never heard of it. It’s so super 
secret that the strange beings who work in 
the lab spend much of their time pinching 
themselves. It’s so ultra secret that even... 
Ah! But I see that youd like to know a bit 
more about the strange beings who work in 
the lab, yes? Well. 


At one end of the lab sits an old 

bearded Toda lady who does dangerous 
experimental things all day. She makes 
mini black holes before breakfast and eats 
dark matter for lunch. Because the old 
bearded Toda lady answers only to loud 
piercing cries, and because she alone knows 
her real name, everyone just calls her 
‘Skreee!l!’. 


The other end of the lab belongs to the last 
living dodo. The dodo is hard at work ona 
time machine. He is qualified to work on 
time machines, because he has an honorary 
certificate in Anachronomaly & Parallel 
Universes from the great University of 
Clockwindistan. It’s often useful to have a 
certificate handy, especially when you need 
to eat cake and there are no paper plates 
left. The dodo is also a trained dentist. 


Between the Toda and the dodo is a messy 


row of machines that have many coloured 
lights and go beep beep beep beep beep... 
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TALES FROM 
THE LAB: 
part one 


Two 
TIMELY 
ARRIVALS 


Story and artwork by Vinayak Varma 


Oh! Ohohoho! You’re a lucky one, good 
reader! You’re in for a real sci-fi treat! 

Something very odd and wonderful is 
about to happen in Brainwave Labs! 


In just a few moments, one of the b 
beepy machines will break from r 
and make a boop-boopy sound. I 
lights will turn blue, and its yellow lights 
will turn green. Wheels will turn, and 
machine will do what it was created f 


Thats right. In just a few moment 
boop-boop and a flash of purple, two time- 
space wormholes will open up in the two 
entry portals next to the little grey dodo. 

And two small humans will emerge from 
within the wormholes. The dodo will not 
expect this to happen, because he thinks 

the time machine he’s been repairing 

doesn’t work just yet. In his shock and 

alarm, Dr. Dodo, for thus he is called, will 
lose four of his finest feathers. 


The two small humans from the portals, 
who have travelled many miles in Time, 
will emerge with great confusion into 


is the calm, clear thinking sort, “and Alby. 
That’s what we’ll call you. Arby, short for 
Aryabhata, and Alby for Albert. Two new 
smarties for our lab! This is Dr. Dodo, and 
I’m... well, never mind me. So here’s the 
deal, right? We’ll teach you both everything 
we know. And while you’re here, both of 


206: E 20:12:48 7CE: 
ALBERT EINSTEIN E ARYABHATA 


this new world. The older of the two will you can help us with our experiments. In 
introduce himself as Aryabhata, and the return, one day soon we’ll send you back to 
other’s junior school name-tag will read when you came from. OK? OK?” 

‘Albert Einstein’. These humans will one day 

grow up to be geniuses, so say the ancient Okay! That’s the odd, wonderful sci-fi thing 
records. But not just yet. that’s about to happen in Brainwave Labs, 


deep under the Dolphin’s Nose promontory 
“This is a mistaaake!” Dr. Dodo will sqawk. in the heart of the Nilgiri hills. But not just 


“You’ve come too sooon! And yow’re sooo yet. Not just at this very yetness, no. You'll 
young! You’re both faaaarrr too...!” have to wait a few minutes more. 
“Arby,” Skreee!! will interrupt, because she Time works in strange ways, no? 


December 2010 11 


WHAT NOW? 


It can harvest solar energy and respond to changes 
to its environment, just like a plant. It is the ultimate 
communication tool, allowing you to make calls, 
surf the web, play multimedia, share information 
and interact with people and systems just like the 
most cutting-edge smart devices. It can also be bent 
and folded and re-shaped into a phone or a touchpad 
or even a wristband, like something out of a sci-fi 
movie. It may sound like a miracle, but the scientists 
at the Nokia Research Centre have been hard at 
work on a very such device. It has been built using 
nanotechnology, and they are calling the concept the 
Morph. Tell us what you think about this amazing 
invention: write to brainwave@ack-media.com. 
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Invisibility 
Technique | 
Professor 
Tachi’s 
Raincoat 


(For those frequent 
occasions when you 
desperately wish you 
were see-through.) 


As we speak, scientists 

in different parts of the 
world are working to create 
ingenious technology that 
will render us invisible. 
Leading the pack is Professor 
Susumi Tachi, from the 
University of Tokyo. This 
Japanese scientist has 
already designed a crude 
invisibility cloak! A shiny 
raincoat (made of a special 
material called retro- 
reflectum) acts like a sort of 
movie screen. A computer 
projects scenery from behind 
the raincoat onto its front. So 
a viewer can only see what’s 
behind the raincoat, making 
the wearer invisible. 

Now, for a second, imagine 
that you’re wearing Prof 
Tachi’s coat. And say there’s 
a car parked behind you. 
The computer projects the 
picture of this car onto you. 
Someone standing in front of 
you wouldn’t see a boy or girl 
hi Labs | or any human form for that 
RB Baten cloak, matter. Instead they would 
Mes see a car. Putting on the 


displayed at the 
Tokyo Museum raincoat creates the illusion 


photo: Luca Venturi of Innovation. that you’re see-through. 


Vision is the art of seeing what is JNVISIBLE to others. 


- Jonathan Swift 
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In 1987, Anil : 

Kapoor, Sridevi 
and Amrish 

Puri starred in a 
Hindi sci-fi film 
called Mr. India. 
The film is about 
a poor violinist __ 

who becomes 

a superhero, 

a dastardly 
supervillain 
named Mogambo 
and an amazing 
watch. When this 
watch is worn 
and activated, it 
makes its wearer 

\ed invisible! Mr. 

f*4 Indiais stilla 

S=4 cult favourite 
among people 

who grew up 

in the 80s. 

Find a DVD of 

it and watch it, 
for a fun retro 


WORLO 
DOMINATION 
WAS ONLY ONE 
INVISIBLE HELMET, 
A PAIR OF 
INVISIBLE GLOVES 
AND A PAI OF 
INVISIBLE SHOES 
AWAY... 


invisibility! 


Overheard online: 

For a cheap laugh when walking through 
town, it’s always funny to bump into 
someone in a CAMOUFLAGE JACKET and 
say: Sorry, didnt see you there!” 


How safe would an invisible world be? Cops 
in invisibility jackets would be able to catch 
robbers really easily, but what if the robbers 
figured out how to turn invisible too? Would 
such a world be good, bad or quite dangerous? 
Write to brainwave @ack-media.com! 


ye pert hy es , 
i ' .- ————— 
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Bollywood look at 


Invisibility Technique II 
Natural Camouflage 


Uf you find yourself in the woods 
and want to merge into the trees and 
shrubbery.) 


The funda of invisibility is pretty 
straightforward — the cleverer you are at 
playing with light’s behaviour, the better 
you can be at making people and things 
disappear. This principle is evident ina 
real-life example of invisibility — soldiers 
dressed in camouflage. To keep themselves 
hidden to the enemy’s eye, soldiers dress 

in clothes covered with green and brown 
splotches to look like the trees, leaves 

and rocks around them. As the light that 
bounces off the soldier’s clothes is the same 
as the light that bounces off the jungle 
(green and brown), it’s hard for you to tell 
them apart. And the soldier becomes — 
presto! — invisible. 


A U.S. Army 
patrol in 
camouflage 
uniform tries to 
blend into rocky 
Afghan terrain. 


But natural camouflage has one big 
drawback: the setting that you camouflage 
yourself against does not move along with 
you. So when the soldier dressed in his 
green and brown junglee outfit moves 

out of the forest and onto a concrete 
highway, he will be as ‘invisible’ as a 
Christmas tree in the Gobi Desert. To 
overcome this limitation, scientists have 
come up with new and improved ‘active 
camouflage’ technology. Read our next 
invisibility technique to get to bottom of this 
mysterious technology. 
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Invisibility Technique II] 
Metamaterials Cloak 


(Guarantees complete and total 
invincibility...oops!...invisibility.) 


Active camouflage can make real invisibility 


possible. This technology works by making 
sure that no light whatsoever bounces back 
into your eyes. To make this happen, there 
is one special ingredient that needs to be 
added in — ‘metamaterials’. 
Scientists are now focusing their attention 
on this special material made of tiny, tiny 
structures, the size of atoms. Metamaterials 
will enable us to take light and bend it 
around any shape and in any path that we’d 
like. 


Due to its unique physical composition, a 
metamaterials cloak will make sure that no 
light bounces off its surface to reach your 
eyes, making the wearer totally invisible. 
Not surprisingly, armies and defence 
companies have become very interested in 
this exciting technology. 

Imagine what a tank cloaked with 
metamaterials could do: it would be 


completely invisible to an enemy tank trying 


to shoot at it. While invisible metamaterials 
are still very much the stuff of the future, 
that future isn’t all that far away. 
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Draw and/or write your brightest, 
boldest ideas into the box below, 
scan this page and email it to us 
at brainwave@ack-media.com. 
The best invisibility tech will be 
featured in Brainwave! 


NAME: 


IDEA: 
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across a bed of coloured pebbles, it changes 
its appearance to complement the pebbles 
(opposite page, bottom; opposite, top, shows 
a sand grasshopper, a talented dry-land 
camouflager). 


Scientists have even placed the flounder 
in unfamiliar surroundings and found 
that it does a good job of imitating these 
as well. When placed against a checkered 
board, for example, it not only produces 
alternate light and dark patches, but it also 
does so in a way that continues the pattern. 
Incidentally, scientists who are trying to 
make an invisibility cloak are using the 
same techniques that the flounder uses. 


Human beings play the game of 
camouflage too. In fact, it is a crucial tactic 
used by the military to conceal soldiers 
from the enemy. Soldiers wear specially 


THE INVISIBLE SOLDIER 
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designed clothing that blends into their 
surroundings. We are not just clever 
disguisers, but have also turned camouflage 
into something of an art. Sometimes, people 
camouflage themselves just for fun or even 
to make an artistic statement. 


Military camouflage has one of its early 
roots in India. Back in colonial times, 

the East India Company’s forces would 
roam about in their easy-to-spot white 
tunics, presenting big bright targets for 
native attackers. In order to blend into the 
landscape more effectively, the army dyed 
its uniforms a light brown shade that they 
called ‘khaki’ (after the Urdu word for 
‘dusty’). 

Today, military camouflage has evolved 
to a science. There are different patterns 
suited to the terrain and habitat of different 
countries, with really cool names like 
‘French Lizard’ and ‘Army Tigerstripe’. 

Go see a comprehensive list of military 
amouflage patterns at fe //en. ee 


flounder photo: Moondigger @ Flickr 
lithops photo: Yellowcloud @ Flickr 
sand grasshopper photo: Don DeBold 
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It’s not just animals that are stealthy 
camouflagers. Plants are well-versed 
in the art of making themselves 
hidden too. For instance, lithop S, 
also called ‘living stones’ or ‘pebble 
plants’ are brilliant mimics (see insei 
photo above). These South African 
plants have a clever strategy to avoid 
being eaten by predators. Cunning 
lithops look exactly like the stones 
which surround them. They blend into 
their stony habitats so well, that they 
are all but invisible to the eye. 


» _ 
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PULP SCIENGE 
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DEAR HIGH 
COMMANDER 
GAAARH-LAK, 


major threat to our Earth-invasion 

plan has arisen. We have disturbing 
new reports of Earthlings who can 
turn invisible (file pictures included 
of subjects Susan S. Richards, Harry J. 
Potter and Griffin G. Griffin). I believe 
they turn invisible by controlling the 
Story and artwork by Sunando C ‘refractive index’ of their bodies. 
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So how do we defeat them if we can’t 
see them? To answer that, we must first 
understand exactly how these powers 
work. 


Light changes angles and moves 
at different speeds through different 
materials. This is called ‘refraction’. 
Consider a coin in the open, under glass 
and through water: 


coin photos: Trilok Rangan 


The amount that each material (the 
air, the glass, the water) changes the 
way the coin looks is known as its 
‘refractive index’. 


But two materials with a similar 
refractive index (such as oxygen and 
carbon dioxide) will allow light through 
without changing its speed or angle 
(that’s why both look the same to our 
eyes). That’s how these Earth-invisibles 
work: by controlling their refractive 
index, so that they match themselves to 
the air around them and disappear from 
sight. 


BUT! Being invisible would also make 
you blind. You see, High Commander, to 
be able to see stuff, light has to hit the 
back of your eye. If you’ve gone invisible, 
light would pass right through your 
head, making you blind. 


These super-powered Earthlings 
seem to be able to see properly even 
when they’re invisible. How? By seeing 
more kinds of light than the average 
Earthlings can see, that’s how! While 
visible light passes right through their 

eyes, light of another wavelength — the 
light we can’t see — must be hitting the 


backs of their eyes and allowing their 
retinas to perceive an image. Another 
wavelength such as infra-red, perhaps? 
Indeed! 


Since they see in infra-red, regular, 
incandescent lightbulbs will seem 
incredibly bright to these invisibles. 
That’s because incandescent bulbs give 
off light in many wavelengths (in fact, 
only about 10% of their radiation is 
made of visible light). Fluorescent bulbs, 
conversely, won’t show up in their infra- 
red vision at all, because that’s how 
energy-saving bulbs work: they don’t 
waste energy by putting out wavelengths 
normal humans can’t perceive. 


So how do we use this info to defeat 
the invisibles? First, we’ll lure them (one 
by one) into our lair, which will be lit 
using only energy-saving bulbs. They 
won't dare turn invisible there because, 
if they do, they’ll go blind. Then we'll 
smack them on the head! Simple! 


SINCERELY, 
BAH-TARRRR OF 
PAYH-PAH-BAK, 
COLONY 773 


P.S. Another invisible enemy is Mr. 
India, a chap who gets his powers from 
his father’s hi-tech gold wristwatch. Our 
local partner-in-crime Mr. Mogambo 

tells us that the invisibility effect of this 
watch doesn’t work in the red spectrum 
of visible light. I have already ordered 
special red goggles for all our troops. 

Mr. India also plays the violin, we are 

told. For this, we have earplugs. 
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BASICS 


FIRST LIGHT 

Imagine yourself on a new moon night about a million 
years ago. Yow’re sitting in a jungle with animals all 
around. It is so dark that you can’t even see your own 
hand! A storm cloud rolls in. In the flash of lightning that 
JSollows, you see your surroundings lit up for just a fraction 
ofa second. And then it goes dark again. It’s as if you’re in an 
endless power cut, with no handy flashlights to switch on! 


In the old days, the only source of light was natural 
light — light that came from the sun, the moon, or the 
odd lightning bolt. The first big break with light , 
happened when mankind learned how to make its 
own fire and used it to see in the dark. The second 
big break came in the 1800s, when scientists 
created light using electricity. Here we tell you 

the bewitching story of light’s journey from big 


break No.1 to big break No. 2. 
the story 


* of light 
* * ” by Utpal Chattopadhyay / Curiouscity 
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IS LIGHT LIKE WAVES OR BLIPS? 

The story takes off in the year 1675 when Isaac 
Newton, discovered something fantastic about light 
by looking at his own shadow. Have you noticed that 
when you stand against the sun, your shadow has 
sharp edges? Newton felt that such shadows were 
the result of light particles being blocked. This told 
him that light was made of solid particles. If this 
sounds a bit baffling, think of light as being made 
up of millions of microscopic crumbs or tiny blips. 
According to Newton, the edges of your shadow 
are sharp, because particles of sunlight travel in a 
straight line. 


But the story of light is not as simple as all that! 
There was a twist in the tale, sometime in the 1800s, 
when British scientist Thomas Young saw light in 
a way that was very different from how Newton 
viewed it. Young’s experiments revealed that light 
travels like waves. It could move past edges, and 
make patterns similar to water waves. It could bend 
around objects, spread out and merge. (Think of 
ripples in a pond when you throw in a stone). He 
concluded that light was not a particle, but a wave. 


BOUT LIGHT WAVES THE LIGHT AT THE END 


Light (minus the boring bits!) 
To learn how laser beams can sizzle human flesh and 
what stops our eyeballs from falling out, pick up Nick 
Arnold’s Horrible Science book, ‘Frightening Light’. 
Search YouTube for these fun lessons on light: 
Adventures in Science: ‘Science Of Light’ 
Bill Nye the Science Guy: ‘Light and Colour’ 
How Light Enters the Eye 


CROS>-CONNEG TION 
ACROSS 


1 Light travels in the form of (5) 

2 When light passes through our eye glasses it gets (9) 

5 The maximum height of a wave is known as its (9) 

9 A doctor who works on eyes is an (15) 

10 Light takes about minutes to get from the sun to the earth (5) 
12 Three cones in human eyes can detect red, blue and (5) 

13 When light bounces off a smooth metal surface it gets (9) 
14A is the basic unit of light given off by an atom (6) 

15 When light passes from air to water it down (5) 

17 When a living organism gives off its own light it is known as (15) 
18 Butterflies have eyes (8) 

19 The light of the moon actually comes from the (3) 


Eprezr 
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Crossword by Shonali Chinniah / Curiouscity 


© 1 Different colours of light have different (11) 
O 3 The colour seen at the top of the arc of a full rainbow is (3) 
4 When our eyes play tricks on our brains using light it is called an (7,8) 
< 6 Plants use light in the process of making food which is called (14) 
Z 7 Light is a form of (6) 
8 Dogs are colour-blind but they can see some (7) 
11 The distance that light travels in a year is a 
16 An object appears red because it all colours of light except for red (7) 


Watch out for the solutions to this crossword in issue #2 of Brainwave! 
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THE MASH MONSTER 


his super strange, incredibly weird 


looking creature was spotted scuttling 
around a rubber plantation in the South 


- 
a 


Indian city of Calicut last week. Initially, : % oa 
curious locals in the area tried to capture ay 
the animal, causing it to scamper up By 
a coconut tree in wild panic. While ys 
early reports believed the animal to be eS 
some kind of amphibious monster, later Be 
findings by zoologists, who have arrived s 
on the scene in bus-loads, conclude that ry 
itis nothing short of an evolutionary = 
marvel! Closer observation has revealed ex 
that the ‘Mash Monster’ (as it has been 5 


affectionately nicknamed) is a combo of 
reptile, bird, insect and land animal. 

Can you take a very close look and name 
all of the five different animals that have 
gone into the making of this remarkable 
new species? 


CRE SG lle e 


THROUGH THE 


LOOKING GLASS 


by Jandeep Banga / Curiouscity 


wre part of the human body is the 
second most complex organ after 


the human brain, consists of two million 
working parts and contributes to 85% of the 
information we receive through our senses? 
The human eye! While most of us take the 
process of sight for granted, there is an 
amazingly sophisticated mechanism that 
lets us ‘see’ the world around us. Read on to 
discover some interesting and bizarre facts 
about the ocular organ. 
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The latest developments in gene therapy promise to cure or prevent inherited blindness. 


Sometime in the not-so-distant future, this technique will allow doctors to treat inherited 
eye disorders by inserting a gene into the child’s cells instead of using drugs or surgery. 

So, an ‘abnormal’ disease-causing gene is replaced by a ‘normal’ one. Just think, how 
extraordinary it would be if we could use this therapy to cure blindness and upgrade human 
vision by borrowing genes from other animals! 


We could round up the best eye features from various animals and create a human 
‘supereye’! Imagine mixing superpowerful night vision from owls, ultraviolet sight from 
butterflies, and special infrared snake vision, or some of the super features described in 
the fact file below! There’s more to pick and choose from. The eyes of dragonflies, jellyfish, 
scallops, and Cuban shovel nose toads are pretty unusual too. See if you can find out 

what their special features are, and draw out your own all-seeing human eye. Email your 
drawings to brainwave@ack-media.com. 


The burrow-hiding prairie 
dogs have eyes high on their 
heads so that they can look 
at the world above their 
burrows without having to 
step out fully. 


Most bees and butterflies 
can see in the ultraviolet 
spectrum. So they can see 
several more colours than 
we can. 


A chameleon has eyes 
that move independently, 
allowing it to see in two 
different directions at the 
same time. 


Some deep sea fish have 

an astounding 25,000,000 

receptors in their retinas 
which enable them to detect 
very dim light in the ocean’s 

depths. Human eyes have 
about 2,00,000 receptors per 

mm? in their retinas. 


A falcon has a superior retina 
that enables it to spot a 1ocm 
object at a distance of 1 km! 
It can also see sharp images 
even when it dives at very 
high speeds. 


An owl has a wider pupil 
and increased retinal 
surface to collect more 
light, so it can see in the 
dark. It can spot a mouse 
scuttling 150 feet away in 
light as dim as candlelight. 
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THE MONSTER UNMASHED 


A TURKEY’s feathers: 
And a FIREFLY’s glowing tail: 


LET ME TELL YOU. Mv ANNOUNCED THAT 
FROGGY WISDOM, HAS i 
w 


SAYING. 


] 


‘ 


Sd 
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a AND SO A PLAN WAS HATCHED. 
M> THAT EVENING, A CITIZENS’ GROUP 
ARRIVED AT BULLRUSH PARK. 


Vi ~\\\ 


THE BENEFITS OF THIS PROJECT GO 
TO? TO WHO? TO WHO? 


SUOQEDIUNUAUOD Yyse\dS @ 


BUT GOOMA'S ENQUIRY WAS FATED NOT 3 
| TO RECEIVE AN ANSWER, FOR JUST THEN... 


7 | WE CALL OURSELVES 


SOLUTIONS, WHY DO WE 
BR Neo we Kins's suse hs 


OH, ALL RIGHT! WE'LL 
, RETHINK THE 
i] BEALITIFICATION PROJECT. 


J suogesunuwog ysejds @ 


— 
—_ paced oie deeded FIREFLIES GLOW BECAUSE OF ENZYME CALLED LUCIFERASE, WHICH DERIVES NAME FROM ‘LUCIFER’, 
LATIN FOR 'LIGHT-BRINGER’. IN CHRISTIAN MYTHOLOGY, LUCIFER WAS ANGEL OF LIGHT WHO. FELL FROM GRACE AND BECAME SATAN. 
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The tiger 


or Panthera tigris is one 

of the most elusive and 
maginificent animals in 

the wild. Itis nicknamed 

‘the big cal’ as it happens to 

be the biggest member of 

the cat family, also called 

the Felidae family. These 

striped carnivores can eat 

up to 60 pounds of meat in 

a go and sleep for 18 hours 
straight. The only animal 

that rivals the tiger in overall ’ 
strength and deadliness is 

the lion. Sadly, tigersarean | 
endangered species today. 

Their numbers have dropped 
dramatically because of 

poaching and destruction of 
their habitat. At the start of 

the 2oth century, there were 

some 100,000 tigers in the . 
wild and this number has 

fallen to just about 5,200, 
currently. Several subspecies 

of the tiger are on the verge 

of extinction, and these 

include the Indochinese 

tiger, the Malayan tiger and 

the Sumatran tiger. Luckily 

for us, the Indian or Bengal 

tigers are still the the most 
abundant ones, and make up 

a large part of the current 

tiger population. 

This photo of a tigress in the " 
wild was shot at Kanha National — 
Park by Nithila Baskaran. ; 
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THE YOUNG CONSERVATIONIST 


Madhav Subrahmanyam is a 15-year-old 
tiger conservationist. He started ‘Kids for 
Tigers’ in Mumbai when he was just six 
years old. Since then, he has raised around 
Rs 6 lakh for the welfare of tigers. Two 
years ago, Madhav was named as one of the 
50 people who can save the planet by The 
Guardian, a British newspaper. 


Some of Madhav’'s cool fundraiser merchandise 


Madhav spotted his first tiger when 
he was two years old. “It was a tigress, 
actually” he said. “She was walking behind 
our jeep, while her cubs were in the bushes. 
The moon rays were visible behind her,” 
he recalls. Since then, Madhav had been 


EARN YOUR STRIPES 


We recently spoke with Belinda Wright, 
tiger conservationist and the Founder and 
Executive Director of the Wildlife Protection 
Society of India, to quiz her about the 
dwindling number of tigers in India. Here is 
what she said: 


Is there any hope of reviving the tiger 
population? 

There is hope because the Indian 
government is now investing huge sums 
of money to curb the decline of wild tigers 
and we now have a very active Minister 

of the Environment and Forests, Jairam 
Ramesh. There is also hope because we 
have a number of extremely concerned 
conservationists and scientists. But real 
change will happen when enough people in 
India start caring about securing a future 
for wild tigers. It is not difficult to save the 
tiger. If they are given enough space, food 


Interviews by Aparna Kapur 


fascinated with tigers. 

When he found out that there were only 
5,000 odd tigers left in the wild, he felt 
pretty disheartened. He then hit upon the 
bright idea of raising money for tigers 
by doing odd jobs for people around his 
neighbourhood. “I started polishing shoes 
and arranging flowers” he says. “I gota 
couple of lucky breaks. Once, I cleaned the 
shoes of some of my mother’s friends and 
they didn’t have any rupees. So they gave 
me $5!” 

Madhav didn’t stop at that. He began 
drawing tigers and other jungle creatures. 
His drawings have been turned into mugs 
and quilts which are available at the store 
Good Earth. Proceeds from their sales go to 
the ‘Madhav Tiger Conservation Fund’. 

Madhav now lives in Indonesia, from 
where he continues his tiger crusade. 


and water, they breed well and multiply. 


How can children contribute to this 
revival? 

Children can raise funds and support 
wildlife initiatives, and stay informed 

of current developments in the battle to 
save the tiger. They can work to spread 

the message in their schools, homes and 
colonies. They can volunteer with wildlife 
organisations, start campaigns or undertake 
simple and fun fund-raising activities such 
as conducting tiger walks. 
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He wondered if 
the whole world 
would watch the 
World Cup. 


It would make 
quite a sight 
from space. 


He wondered how long it would take for the 
Earth's glow to reach a planet in the MIOH 
galaxy, 2% million lightyears away. 


* 1 wonder what's 
going on there... 
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omewhere, a school bus stops. A 

little girl leaps out, dragging her 

green canvas bag down the steps. 

Bump bump BRAAAAANG! It flies 
open and her things are all over the road. 
Pencils, books, a rubber, a sharpener and a 
yellow hair band she’s not allowed to wear 
because the school colours are blue and 
dark blue. 

As she kneels to pick the things up, the 
children in the bus snigger. “Spaz!” they 
shout, “Goobe!” A ray of light strikes her 
eye, and she looks straight at it, willing it 
to carry her far far away. And because the 
ray of light is actually, just this once, being 
ridden by a very nice person named Minsk, 
it pulls her on, and she is off. 

The girl doesn’t scream. This is not 
because she doesn’t want to. But in the 
huge giant emptiness of space, she might 
well have screamed, but the sound has 
been left far far behind by her ray. 

The person named Minsk is a fuzzy blur 
holding her on, making sure she doesn’t 
fall up or down or sideways, or deep into 
day after tomorrow. Terrible things can 
happen when one speeds across space 
on aray of light. 

After a while, the girl is 
hungry. The stars no 
longer look quite 
so bright and 
sparkly, and 
even the 
deep 
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black of space seems a little greyer. Hunger, 


she knows, has this effect on carbon- 


based people who are furry and have short 


attention spans such as herself. Luckily 
for her, Minsk has been around a lot, and 
notices that his passenger is beginning to 
wilt. 

He grabs her by the scruff of the neck — 
he’d read somewhere that carbon-based 
people with lots of fur and short attention 
spans carried their offspring around by 
the scruff of the neck. This is not untrue 
— many carbon-based furry people like 
wolves and cheetahs do do this exact 
thing. Humans, however, have bad scruffs 
on their necks, and tend not to like being 
carried by them, anyway. 

The girl closed her eyes and made 
a strangled noise. When she 
opened them, she was on v 
what could only be a 
called ground. 


ito QE 


ay 
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It is impossible to travel faster than the speed of LIGHT, 


and certainly not desirable, as one’s hat keeps blowing off. 
- Woody Allen 


ground 
of a small 
asteroid that 
humans call 
Mathilde. Which is 
nota bad name if you 
are a human, but sounds 
painfully like a word for 
excrement if you are an asteroid. 
So Mathilde calls herself Drompus, 
which is a fine asteroidal name that 
means ‘one who is passionate and rocky’. 

The girl and Minsk stood on Drompus- 
Mathilde and looked around. Light shot 
past them. Minsk handed the girl some 
dust. “Eat,” he said kindly. “That’s mud!” 
said the girl, annoyed. “It is. Fine carbon 
to restore your tissues!” Minsk said, “Plus 
some calcium and some iron. My chemical 
calculations indicate that this will make 
your — forgive me — very meagre neck scruff 
grow lustrous and happy.” 

“T don’t eat mud,” said the girl. “But it’s 
good for you!” said Minsk. “No!” the girl 
said firmly. “But then you will die!” said 
Minsk. “I don’t care,” said the girl. 


A carbon- 
based life-form 
with no neck scruff 
and a short attention 
span might’ve noticed that 
oe she had tears in her eyes and 
0? may have deduced from this that 
she was going to cry. Such a perceptive 
life form may also have felt vaguely sorry 
about this occurrence. Minsk however 
was a blephthorium-based life form with 
an attention span of seven quadrillion 
light years and no neck at all. He was a bit 
baffled, honestly, by her odd behaviour. 

“How about some rock?” he said kindly, 
dusting off a small stone, since she 
appeared to hate dust so much. “NO!” 
shrieked the girl. If any glass existed on 
Drompus-Mathilde, it would’ve shattered. 
The delicate crystallised blephthorium 
pipes that served as Minsk’s eyes-cum-liver 
wobbled uncomfortably. 

“If you really, truly want to die,” said 
Minsk, “I can just drop you off the asteroid. 
It’s easy enough. Painless. As soon as you’re 
far enough away from me, I will no longer 
be able to give you oxygen. Your lungs will 
gasp a little, and then your organs will stop 
functioning and you will die.” 

The girl hung her head. “I want to go 
home,” she said. 

Minsk whistled, and the light ray came up 
to them, obedient. He grabbed the girl by 
the scruff of her neck, and the sun flashed 
by. 

A girl kneels on the ground next to a 
green canvas bag, amongst some pencils, 
some books, a rubber, a sharpener and 
a yellow hair band. She appears to be 
too busy breathing to notice that several 
children are sticking their heads out of the 
bus above her and laughing. 
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our World! 


We're not the only inhabitants of 
planet Earth. We share it with a 
diversity of living forms, from the 
lowly amoeba to the high flying 
condor. 
This easy-to-read, beautifully 
illustrated and coloured volume, 
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This set showcases historic events in 
a full-colour animation style. 

You get your history lessons in the 
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featuring Great Empires & Lost 
Civilizations! 
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p4 Buoyancy: the ability of an object to 
float 


Armada: a fleet of warships 
Siege: a prolonged attack 


Concave: the shape that a material makes 
when it curves inwards 


p6 Visual Perception: the way the brain 
understands information it receives through 
the eyes 


Optical Illusion: a process in which the 
eye is tricked into seeing something that is 
different from reality 


Partial Solar Eclipse: when the moon 
partially covers the view of the sun from the 


earth 


p7 Pioneering: a breakthrough that is 
the first of its kind 


p10 Wormhole: a shortcut through space 
and time 


Promontory: a rocky mass of land, often in 
the shape of a nose, that juts out over lower- 
lying land or water. 


Guano: the droppings of birds, bats or 
seals, often used by humans as manure. 


p16 Atom: the most basic ingredient of 
any substance 


p21 Wavelength: the distance between 
the peaks of a wave 


Spectrum: range 


p25 Amphibious: animals that can live 
on both land and water 


p26 Retina: the part of the eye where 
light that comes in falls and makes an 
image 


p27 Gene Therapy: inserting genetic 
material into human cells to treat diseases 


Receptors: nerve-endings in the body that 
detect stimuli like light and sound or touch 
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p52 Poaching: illegal hunting 


p55 Crusade: a campaign or movement 
for a cause 


p37 Asteroid: a celestial body that 
revolves around the sun, usually between 
the orbits of Mars and Jupiter 


Things to do when you grow up: 


PAINTING WITH LIGHT 
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o you ever look at a photograph and 

try to figure out how it must have 
been taken? Have you ever caught yourself 
looking an object that was bathed in just the 
right light, and thought to yourself, “Now 
here’s a scene worth capturing”? If yes, 
photography is something you should try 
your hand at. 

Umang Bhattacharya, a photographer, 
filmmaker and designer based in Delhi, 
believes that “everyone can be a good 
photographer.” He says, “What you need 
for it is artistic vision. Even if you dom’t 
have such vision, though, you can always 
develop it with time and practice. People 
tend to believe that the ability to take good 
photographs is a God-given talent, but it 
really just comes from being interested in 
the process. The technical skills, of course, 
come through practice. 

“Photography is much easier today, with 
the availability of digital cameras. You no 
longer need a professional camera to take 
good photographs. If you’re passionate 
about photography, even a mobile phone 
camera can be your starting point.” 

So grab your camera and get clicking, 
already! 

Send your best photographs to: 
brainwave@ack-media.com. 
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Free asa bird 


Happy new year, Good Reader! 


This is when you and I are supposed to make solemn 
oaths to eat healthy, study hard, be nice to bullies and all 
that fizzletypop. Which is perfectly fine, of course, but 
there’s so much more we can squeeze out of our yearly 
oath-making! Did you know, for instance, that 2011 has 
been swimmingly declared both the International Year of 
Forests and of Chemistry by the United Nations? So here’s 
an apt new resolution: let’s keep our fellow carbon-based 
lifeforms hale and happy by planting lots of trees! 


Now then. We’ve all daydreamed of flying (this is 
especially true during math class). While our teachers 
firmed their lips, raised those sneaky pieces of chalk 
in the air and took careful aim at our thick little skulls, 
we were far, far up in the sky, happily flying holes into 
cumulonimbi and spinning circles around startled 
seagulls and... eeeee... CRACK! “OW! @#$% &*! OW W!” 

Fortunately, not all projectile chalk finds its mark. It 
turns out that many great scientists have been similarly 
afflicted by these number-drunk delusions of flying, and 
some have even managed to pull their dreams into hard 
reality. In this second issue of Brainwave, we meet some 
of these scientists and their super inventions, starting 
— appropriately — with the brilliant Leonardo Da Vinci, 
that giant among geniuses, and his ornithopter. 

We’ve got many more amazing stories and articles: 
about giant clocks and gastric climbers, sparrows and 
space, pterosaurs and prestidigitators (say it three times 
fast!). There’s lots to explore, so Pll leave you to it! 


Scientifically, 


Vinayak Varma, Editor 
vinayak.varma@ack-media.com 
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NUS @ IDIStT Is 


merican truck driver Larry Walters 
At dreamed of flying for twenty 

years. Then, in the late summer of 
1982, tired of dreaming, 35-year-old Larry 
finally decided to act. He bought 45 large 
weather balloons, filled them with helium 
and attached them to his lawn chair (Larry 
named this strange aircraft Inspiration 1). He 
then put on a parachute, double-checked all 
his gear and strapped himself into his newly 
buoyant single-seater. 

Larry carried with him a Citizen's Band 

radio in case he needed to talk to anyone on 
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the ground, a camera so he could attempt 
some aerial photography, and a pellet gun 
for when he wanted to come back down — 
his insane plan was to start shooting at his 
balloons, one by one, when it was time to 
descend. He also took along sandwiches and 
cold beer so he could have a little picnic in 
the sky. Thus armed, crazy Larry cut the cord 
that tied him to the ground and flew on up. 

In no time at all, Larry's balloon-chair 
had risen to 15000 feet and started drifting 
towards the Pacific Ocean. People on the 
ground were amazed to see a man floating so 
far above them in — of all things! — a patio 


EGEND:22¢ 
CHAIR=:: 
ARRY: 


chair. Pilots of passing aircraft radioed their 
control towers to report this weird sight, 
unable to believe what they saw. 

Just as the lawn chair got near the ocean, 
Larry started shooting at his balloons. As 
he wildly shot into the air above him, the 
gun slipped out of his hands and fell to the 
ground. The lawn chair then flew into a set 
of power lines, causing a 20-minute blackout 
in many parts of Long Beach. Things looked 
grim, but luck had funnier plans for Larry. 
He touched down, all intact, just in time to 
be arrested by a policeman who could barely 
control his laughter at seeing airborne Larry. 

For being such a nut and almost killing 
himself in pursuit of his mad fancies, 
Lawnchair Larry was awarded an honorary 
Darwin Award in 1982. 
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Grey Duck 
Parrot 
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FON? (WES VO GBY 


Flight is the process whereby things move through the air. An object flies when it generates lift, 
uses buoyancy, propulsive thrust or ballistic movement: 


GENERATING LIFT 


Some vehicles are able to fly because they possess wings. When these wings modify their 
angle, a difference in air pressure is created between their upper and lower surfaces. The 
upper side is a fast-moving, low air pressure surface, while the lower side has slower moving 
air with higher pressure. This difference in pressure creates an upward thrust, thereby lifting 
the vehicle. A loop glider uses this effect in a unique way — with cylindrical wings! 


MAKING THE LOOP GLIDER 


by Arvind Gupta 


You will need: Stick the ends of 
A plastic straw, the paper strips 
two strips together to form 
of paper, tape two loops. 

and scissors. 

L, rem Y M , 


\ 


Stick the two loops to the two 
ends of the straw with scotch 
tape or glue. 


Throw the glider into 
the air with the small 
loop facing forward. 


FZ 
€ 
eC walcht as the two loops 
generate ‘lift, making 
the glider fly a long way. 
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PROPULSION 


There are other vehicles, like rockets and hovercrafts, that fly using a process called 
‘propulsion’. A rocket has engines that create a chemical reaction, which releases a powerful 
jet of hot gases. This, in turn, pushes it upwards. A hovercraft, on the other hand, has 
propellers that gently push it upwards and move it forward. To watch one in action, just follow 
the instructions below. 


Make a big hole 

MOVER ey ne 
i OVE (2 - (big enough to 
take the pen- 


head) anda 
by Arvind Gupta 


little hole 
in the lid. 
You will need: 
A disused CD, a balloon, 
a plastic pipe or pen-head, 
rubberbands, glue, and 
an empty film roll box. 


Noman 
vison) 


—*t 


é& Tie the inflated 
balloon to the 
pen-head and 
then fix this 
Just give the © - structure onto to 
hovercraft a ad the film roll box. 
flick, and watch B 
it whizz away! 


Blow the 
balloon. 


Glue the film 
roll box onto the 
CD, so that they 
are connected 
through the 

lid of the box. 


January 2011 O i 


BUOYANCY 


All fluids (water or air) exert an upward force, called buoyancy, on the objects that are 
immersed in them. As a result of this force, any object with a density lower than that of the 
fluid will tend to float. This is how hot air balloons and helium balloons can remain in the sky 
for so long. You can take a closer look at buoyancy by making your own hot air balloon. 


MAKING THE 
TRASH BAG 


HOT AIR 
BALLOON 


You will need: A large-sized 
trash bag (with a capacity of 
about 50 litres), 4, straws, 8 
birthday candles, scissors, 
scotch tape. 


Attach two straws end- 
GY to-end to make one long 
D straw. Do the same with 
4, ‘he other two straws. Now, 
G tape these two structures 
together in the centre 
\P to make a cross. 
C )) —o Oe ak 


two small 


Why use a big plastic 
bag instead of a smaller 
one? Because larger bags 
can contain a lot more 
hot air, thereby creating 
greater buoyancy. If you 


use a small bag to make p naped Cut all the birthday 
your hot air balloon, you echtol candles in half. Fix 
nilenddhiat often the upper half of the 
Mere ek once . ‘ the four candles into the cuts 
bag either melts or it Wait for it straws. on the straws. 
doesn’t lift at all. to fill up The cuts 
with hot should be 
: : air, and spaced 
Two important things soon you'll out, but 
that you should see your close to 
remember while doing hot air the centre. 
this activity — balloon in ‘ 
1. Experimenting with action! 


Make four 
equally-spaced 
holes near the 
outer edge 


fire can get dangerous. 

Get an adult to assist you. 
2. You will not get it right 
the first time. We did not. 


gg 

: & of the trash 
You may not even get it bag. Insert the 
right the sixteenth time. f straws through 
(We did not.) But when j these holes 
you see your balloon Lippe an Segura 
finally take to the skies while evith a line 
on what may be your nth holding the bit of 
try, it will all be worth it! trash bag up. tape. 
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BALLISTICS 


Flight doesn’t always have to do with vehicles though, does it? Missiles and bullets also 

‘fly’ through the air. This is called ‘ballistic’ flight, and objects that fly this way are called 
projectiles. Ballistic flight involves a brief phase of powered flight that acts as a trigger, after 
which only external forces guide the projectile forward. Read ahead if you want to create this 


powerful flight all on your own. 


MAKING THE 
MATCHSTICK 
rap the 
ROCK ET aluminium foil 
around the head 
by Rishi Balasaria SE of a matchstick 
You will need one matchstick for 


of a matchstick. 


a more powerful 


A binder clip, matchsticks 
rocket! 


and aluminium foil. 


Give it a few 


seconds, and ®a 


Mount the 
watch the A foil-covered 
matchstick Light a match, and {%& . match on the 
rocket launch touch the flame to @FS% \ fan =~. binder clip 
up in the air! the aluminium foil. a like so. 

As with most things in science, we first had to fall before 
we learned how to fly. Centuries before the Wrights T I-| E 


conquered the air, the great Leonardo Da Vinci, artist, 


scientist and thinker, invented a fantastic aircraft called F L A P P | N G 


the “ornithopter”. Da Vinci, who was always obsessed 
with the idea of defying gravity, created several plans 
for human flight. His ornithopter was the first aircraft 
prototype with a sophisticated flight control system. 

On August 2, 2010, Canadian Todd Reichert, an 
engineering student at the University of Toronto Institute 
for Aerospace Studies, successfully tested the Snowbird: 
the first human-powered ornithopter. 

It flapped its way up to 475 feet for 19.3 seconds. 
Watch a video of the flight at http://www.youtube. 
com/user/OrnithopterProject 


Before the Hindenburg 
Disaster on May 
6, 1937 put an . 
end to the use of 
zeppelins as air 
transport, more than 
52,000 passengers had flown 
over 100,000 miles in German 
zeppelins without a single accident. 


2 Se 
WHAT NOW? 


Zz 


4 Se 


In the news: 


THE ETERNAL PLANE 


Wi flies higher than 50,000 feet and 

is lighter than the average human 

adult? The Zephyr, an unmanned aerial 
craft developed by QinetiQ that 

can reach a height of 60,000 feet and weighs 

only about 50 kgs! 

The Zephyr’s sophisticated solar- 
powered technology eliminates the need for 
refuelling, allowing it to stay in the air for 
months at a time. 

Its wings are carbon fibre structures with 
a Mylar film coated over the surface, making 
them as light as feathers. The paper-thin 
solar panels that absorb power from the 
sun are practically weightless. At night, this 
energy is stored in batteries that each weigh 
about 250 gms. The Zephyr’s T-tail design 
makes it stable, and boosts 
the plane’s performance. 

On July 9, 2010, the newest model of the 
Zephyr took its first flight from Arizona, 
USA. This model has already set the record 
for the longest flight ever undertaken by an 
unmanned aerial vehicle (or UAV), staying 
in the air for a whopping 300 hours. It has 
also flown longer than any other aircraft 
without refuelling — clocking in 14, days. In 
the future, Zephyr will provide cheap, non- 
stop surveillance to the military. It will also 
be used for disaster relief. 
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Things to do when you grow up: 


FLYING AMBULANCE 


photo: Ilco 


eet Captain Bharath, a pilot with a 

difference. He does not just transport 
people from place to place — he flies sick 
people in need of emergency medical 
assistance in his aircraft. At times of such 
emergency, Capt. Bharath pilots an ‘air 
ambulance’. 

“We work with a network of doctors who 
have patients outside the city. If a doctor 
needs to bring his patient from Bombay to 
Bangalore, he’ll give me a call,” he says. 

A typical air ambulance contains a 
stretcher, doctors and medical equipment. 
“Itis very much like a road ambulance”, says 
Capt. Bharath. “Except that we get priority 
landing at airports. And, of course, we don’t 
have to deal with the traffic!” 

Would you like to fly an air ambulance like 
Capt. Bharath? Train well, and get a license! 


DNA 


THE CURIOUS CASE OF THE 
CHICKEN AND THE EGG 


by Dr. Shonali Chinnaiah / Curiouscity 


Which came first: the chicken or the egg? This centuries-old question has driven 
philosophers and scientists round and round in circles, with no answer in sight. 
However, latest updates from the world of science tell us that this ancient riddle 
has been cracked. Let us poke around a bit to find the answer. 


iologists believe that birth of a reptile which was a __ time passed, a set of light, 
B the domestic chicken is _ little different from its non- hollow bones rose in the 
actually a cross between flying reptile parents (justas extended pinky, allowing 
ared and grey jungle fowl, we are a bit different from our the reptile to glide. And so, 
since these three birds are parents). over millions of years, more 
comparable in terms of their gradual changes, which 
genes, behaviour, breeding It is probable that this reptile helped the reptile survive, 
seasons, diet, physiology may have had a longer occurred in its eggs. Until, 
and egg development. So the _ pinky finger thanits parents, one day, this process gave 
modern chicken must have making it a better hunter. rise to an egg that produced a 
hatched from an egg that was Then, more changes occurred reptile which had the ability 
made up of the sperm and over time, stretching the to fly! The pterosaur! So that 
egg of ared anda grey jungle pinky into a wing flap. This solves our mystery — again, 
fowl, along with a few genetic enabled the reptile to become the egg must have come first, 
changes thrown in. a faster predator. As more and the pterosaur next! 


The product of this genetic 
cocktail would have most 
likely been a tiny hatchling 


that looked a bit like both ee Ose eet 

h d and grey jungle fowl BOE eae one 
the red and grey Jung : 70 million years ago. 
Or more precisely, like a They were the first and 


largest flying animals 


modern day chicken! So that’s 
with backbones. 


the answer to the famous 
evolutionary riddle — the egg 
had to have come first; the 
chicken came after! 


But let us explore 
another age-old 
mystery: Which came 
first, the ‘pterosaur’ 

(the earliest vertebrate 
known to fly) or the egg? 


At first, teeny-tiny 
genetic changes 
may have led to the 


PU LP Se | Ee N C E story and artwork by Sunando Chakraborty 
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MY DEAR HIGH COMMANDER GAAARH-LAK, 
HAVE You ever wonpernep HOW SO MANY 


SUPERHEROES CAN ? 
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® ROCKET ENGINES 


REACTION 
ENGINES 


“TO EVERY ACTION THERE 
IS AN EQUAL AND OPPOSITE 
REACTION.” 


EVOLVED 


FLAPPING, HOVERING, GLIDING. SOARING 


TO BE CONTINUED!!! 
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ULTIMATE 


FLYING 
MACHINES 


by Rajita Gadagkar 


In which we tell 
you how to fly with 
wingsuits, jet packs 

and other gravity- 
defying tech! 
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ot being able to fly has always been a bit of a 
| \ sore spot with us humans. Over the centuries, 
some stubborn individuals refused to accept 
this harsh reality and tried to take off into the skies 
despite grave warnings of how disastrously it might 
end. Quite predictably, the history of attempted 
human flight is full of broken bones, embarrassing 
falls, sore bums and more than a few nasty deaths. 
But such is the madness of wanting to soar and swoop 
like birds, that people have tried the darnedest things 
in a desperate bid to fly. Like the sprightly monk 
Eilmer of Malmesbury who launched himself from 
a tower with a glider-like contraption in 950 BCE. [G] 
Or the adventurous English boy, John Williams, who 
jumped off the walls of Conway in 1693 to see where 
the wind would take him. (Not far, of course.) 


But before you dismiss these flying attempts as 
crazy mistakes, and conclude that it is impossible 
for human beings to fly — think again. Ladies and 


gents, the latest newsflash is that we can fly 
— with a little help from some super freaky 
flying machines. We present our pick of the 
coolest flying techniques out there — real and 
imagined, present and futuristic! 


<@ FLYING MACHINE |: WINGSUITS 
Wingsuit fliers make sky diving look boring. 
This ultimate adventure sport lets you spread 
your limbs and glide through the air just 

like a bird! Simply by putting on a special 
jumpsuit known as the ‘wingsuil’, a.k.a the 
‘bird man suit’. Wingsuit jumpers leap off 
cliffs, jump from airplanes and dive down 
any high altitude surface they can find. Once 
airborne, the winged-fliers turn into aerial 
acrobats. They float, flip and fly with glee 

till they eventually pull open an attached 
parachute and drift to a safe landing. What’s 
the big deal about this wingsuit? It is a one- 
piece garment with web-like wings made of 
parachute material. When these wings fill up 
with air, the entire body starts to function like 
one big wing, letting the flier glide through 
the air pretty effortlessly. Basically, the suit 
slows down the swiftness with which the 
flier descends towards the earth’s surface. 


While skydivers plunge towards the earth at 


an approximate rate of 193 kmph, wingsuit 


fliers typically plummet at a much slower rate 


of 97 kmph. What makes the wingsuit really, 
really cool is that it lets you fly horizontally 
at high speeds (up to 145 kmph) and for long 
distances (the current world record is 4.3 
miles). 


WV FLYING MACHINE Il: JET PACKS 

Move over Boeing, jet packs are here! You can 
lift off into the air with a pair of these babies 
strapped to your back, just like Superman. 
The technology is straightforward — this 
flying machine uses jets of fast-escaping 
gases or liquid to propel you into the sky. 

The current crop of commercially available 
jet packs like the T73 fly for a maximum of 9 
minutes and reach a height of around 250 feet 
from the ground. But a few clever inventors 
are working hard to take this technology to 
the next level. Like Swiss pilot Yves Rossy, 
nicknamed ‘Rocketman’, who has developed 
a winged flight suit powered by four jet 
engines. With this contraption, he can fly at 

a speed of 200mph after leaping off a plane. 

A parachute attached to the wing ensures a 
safe landing. Incidentally, Rossy’s jet pack has 
an eight-foot wingspan and costs $200,000. 
Another 007-style-strap-on jet pack, the 
Gryphon, is being developed for military use. 
This ‘single-man flying wing’ (which weighs 
66 kg!) is expected to carry a paratrooper for 
110 miles after he jumps out of an airplane at 
43,000 feet. 


| 
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A FLYING MACHINE Ill: NASA’S PERSONAL 
AIRCRAFT - THE PUFFIN 


This dream-come-true flying machine 

will put an end to all our traffic woes. The 
National American Space Agency (NASA) is 
working on a rather cute-looking personal 
flight vehicle called the ‘Puffin’. This is not 
just any ordinary flying machine — itis a 
one-person aircraft that will take off like 

a helicopter and fly like a plane. It will be 
built for a single person who will be both 
pilot and passenger. The Puffin does look 
a bit odd as it stands on its tail when on 
the ground. But as soon as it takes off, it 


transitions to horizontal flight and vrooms 


through the air at 140 miles per hour. And if 
youre in a rush, it can hit up to 300 miles 
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per hour in a special ‘boost mode’. The icing 
on the cake is that the Puffin is electric, has 
no emissions and is hence eco-friendly. It 
is pretty lightweight at about 400 pounds, 
works on lithium phosphate batteries, 

will be able to fly 50 miles on full-charge, 
and climb as high as 30,000 feet. Although 
the Puffin (named after a solitary Atlantic 
seabird) is not yet ready for use, a smaller- 
sized model version may be tested soon by 
the scientists at NASA. 
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> FLYING MACHINE IV: USE YOUR 
IMAGINATION! 

There are a zillion ways to make our flying 
fantasies real in the future. Personal Air 
Vehicles (PAVs), sky buses, flying cars — the 
possibilities are many. The distant future 
will see scientists using biomimetics or 


technology that imitates nature to power 
flight. For instance, we will be able to design 
machines that mimic the flight of the fastest 
birds. There could be other incredulous 
inventions — like flying carpets, sophisticated 
hovercrafts and levitating vehicles! 
What is your fantasy flying machine? Will it 
have wings, blades, chutes or gravity-defying 
devices? Send your maddest ideas for a flying 
machine to brainwave@ack-media.com. We'll 
publish the most inventive ones. 


TRIVIA: Watch some kid trying 
out his new anti-grav boots here: 
http://www.youtube.com/ 
watch ?v=J74TJauk5p4 


Psst! If all else fails, get yourself a pair of 
anti-gravity boots (you can search for and 
buy them online). You don’t need pots of 
money, jet fuel or special training to go 
boing-boinging on this unusual footwear. 
Just strap them onto your feet and go 
springing off the ground. Note: These boots 
are suitable for kids over 14, years of age only. 
They can also lead to injuries, so be careful 
and look before you leap! 
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by Aliya Mistry 


probe, which was launched in October 2008. 
“The moon is not like our planet Earth,” writes SK Das in his book. “People have 
never lived there and yet they have dreamt about it for centuries”. 

He narrates the story of one such person, Madhavan Nair, whose grandmother would 
promise to get him the moon if he would eat everything that was on his plate. Nair grew 
up with the dream intact and, in 2003, he became the chief of the Indian Space Research 
Organisation (ISRO). The ‘Moonmam’ later became one of the key people instrumental in 
launching the Chandrayaan. 

For those bitten by the astronomy bug, there is plenty to discover in this book. Hidden 
among its pages are facts about the moon, and the myths and legends that surround it. The 
book also explains the science of moon exploration and what it takes to launch a mission to 
this celestial body. 

Das manages to recreate the fascinating journey of Chandrayaan 1, peppering it with facts 

© and anecdotes. However, the book feels a bit text book-like, despite the illustrations and 
photographs. After all, we have already seen books like George’s Secret Key to the Universe 
by Lucy and Stephen Hawking, which manages to integrate facts about outer space with a 
fun narrative about a super computer and two best friends. 

Yet, Mission Moon is a great addition to the school or home library. Go on, get a bit moony! 
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(G] N { ission Moon chronicles the story of Chandrayaan 1, India’s first unmanned lunar 


‘OC 


If something we are very familiar with were broken down into its constituent atoms, this is 
the empirical chemical formula we would arrive at. Can you identify the thing? 


Staphylococcus aureus Pseudomonas pyocyanea 


Here are a couple of extracts 
from Gulliver’s Travels: 


“He seldom did anything 
without consulting it: he 
called it his oracle ...” 
What are the Lilliputians 
describing here, something 
they believe is the god that 
Gulliver worships? 


‘Lazy Bones’ 


The discovery of is being 
depicted in this Joseph Wright painting? 
If it helps, the bearded chap is named 


Questions by Thejaswi Udupa January 201 19 


! WILL TELL YOU OF 
HOW BILLOO FELL 


pan Za 
Re, a 


nae, THE STORY BEGINS WITH AN <2 


WHY DO THINGS HAVE TO FALL 
DOWNWARDS? IF THEY WOULD FALL LP, 
| WOULDN'T BE IN THIS MESS. 


BACK WHERE | CAME 
FROM, | COULD HAVE 
ASKED ISAAC THE 
NEWT ABOUT THINGS 
FALLING. HE WOULD 
KNOW. BUT HERE... 


LEAK! 
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‘ee aN 
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MY BONES TO KILL YOU 
FROM THE | INSIDE, 


THING {s, tm 
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BASICS 


Gravity is the force that holds you to the 
ground and keeps you from flying off into 
the air. But how was it discovered? Where 

is it present? And, can we defy it? Presenting 
the story of gravity in three parts: 


It all began when an apple fell on 
scientist lsaac Newton’s head 

It was a pleasant summer afternoon in 
1666. A young bloke named Isaac Newton 
was reading a book under an apple tree, 
in an apple orchard, in the English village 
of Woolsthorpe. Suddenly, a ripe apple fell 
on his head. Any average Joe would have 
gleefully polished off the unexpected 
apple snack without a thought, but not 
young Isaac. He, instead, had a flash of 


insight about gravity! 


The falling apple got Newton wondering 
about what had caused the fruit to drop 
in the first place. He figured out that it 
fell from the tree because the earth had 
attracted it, and he called this attractive 
force ‘gravitation’. The big deal about 
Newton’s discovery was that he 
realised that the attraction was 
not confined to the apple and 
the earth alone, but existed 
between any two objects in 
the universe. So according 


More on the apple tree 
® In May 2010, the space 
shuttle Atlantis took off 
from the Kennedy Space 
Centre with an interesting 
piece of cargo on board. 

It was a four-inch piece 

of wood from Newton’s 
famous apple tree! 

\ 
@ Three saplings grafted from 
the same apple tree are also 
planted in the gardens of the 
Inter-University Centre for 
Astrophysics and Astronomy 
in Pune! 
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to Newton, an ant on the earth and a star 
in the sky attract each other with the same 
force. The pull of gravity can be felt pretty 
much everywhere! 


A lot of things made sense after 
Newton figured out why the apple fell. 
Before Newton explained the science of 
gravitation, scientists had been puzzled 

by the motion of planets in the sky. For 
centuries, astronomers had been observing 
stars and planets, looking for patterns in 
their motion. In the early 1600s, a German 


WHY GRAVITY SUCKS 


Explaining the big truths about the 
grave and mighty G-force 


by Dr. Sukanya Sinha / Curiouscity 
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astronomer Johannes Kepler realised 


that planets moved in elliptical orbits. But 


why they moved in precise ellipses was a 
mystery. Newton’s law of gravitation finally 
explained how the gravitational pull of the 
sun made planets move in elliptical paths 
around it. It was a great mystery solved. 


Having toured the solar system, let us 
get back to Earth for a bit and head to 
the beach. Most of you have been to the 
seaside and have had a really fun time 


frolicking in the waves. Some of you might 


have noticed a signboard on the beach 
warning you not to get into the water 
during high tide. (As this is when the 
waves become huge and dangerous.) Well, 
it turns out that the same law of gravitation 
that predicts the motion of planets also 
predicts the exact times of high tides and 


low tides. It also helps us understand what 
causes them. The tides are nothing but the 
attractive gravitational force of the moon 
acting on the huge mass of ocean water. 
Isn’t that awesome? 


We know Newton was right, because 

the tides come in exactly at the times 
predicted by his law, and the waves rise to 
the height predicted by him. So the next 
time you visit the beach, thank Newton for 
keeping you safe by telling you when to 
stay out of the water! 


The story now switches gears from 
Newton to Olympic high jumpers. 
Now that we know that we are bound to 
the earth by its gravitational pull, you 
might wonder whether it is possible to 
escape from it! We can temporarily break 
free by jumping up. But even an Olympic 
record-holding high jumper can jump just 
about eight feet above the earth before 
gravity wins the tug-of-war and pulls him 
down again. At what speed must you jump 
up so that you win over the earth’s pull 
and never return to its surface again? 
The answer is a whopping 40,000 
* km/hr! Our best Olympic record 
‘ holder can max a measly 25 
\ km/hr. No wonder then, that 
we do not stand a chance 
\ against gravity’s mighty 
pull! 


} The story of gravitation 
began with Newton, but 
) new twists in the tale 
appeared two hundred 
years later. It took the 
J genius of Einstein to 
untangle the knots and 
take forward its exciting 
story. And there are still 
many, many surprises waiting 
to be revealed. 
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of Dedi doing family-friendly illusions (because we 


couldn't stomach the thought of wildlife being beheaded) 


by Nakul Shenoy 


N { agic has touched human 
civilisation for centuries, and its 
influence has been felt through 

countless myths, legends and folklores. Be it 

epics like the Ramayana and Mahabharata, 
fairy tales like Aladdin or Cinderella, or 
more recent literary rages such as the 

Harry Potter and Artemis Fowl series — our 

fascination for magic is unlimited. 

The first documented magic show was 
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performed in 2500 BC, when magician Dedi 
entertained the Egyptian emperor Cheops. 
The emperor was apparently so impressed 
that he called for an ¢ as Dedi first 

a goose, then a pelican, and 
finally an ox —- and each time joined the 
heads back, making them alive and well 
again! However, it was not until the 1820s 
that modern stage magic came to life 
with the coming of French magician Jean 
Eugéne Robert-Houdin. Considered the 
father of modern magic, Robert-Houdin’s 
words, “the magician is an actor playing the 
role of a magician,” is still an inspiration to 
all magicians. 

Magicians today perform much more 
than the ‘smoke and mirror’ illusions that 
their predecessors did. They can produce, 

and vanish coins, cards, or even 
people right under our watchful eyes. 


Sometimes trains, buildings and spaceships 
also disappear with a mere wave of the 
magic wand! It seems like these illusionists 
can perform the impossible and make us 
believe in their ‘magical powers’. 

But the magician’s secret is that he uses 
the various laws of science to create a 
unique set of tools and techniques that 
can fool even the best scientists. The 
success of this depends on the magician’s 
hush-hush ingredient — misdirection — the 
art of directing the audience’s attention 
elsewhere, to hide his stealthy moves! 

The secrets of magic are, in fact, closely- 
guarded among its practitioners, and 
protected by the ‘Magician’s Code’. This 
is because the entertainment value lies 
in the surprise element and the mystery 
of how a magic trick is performed. As the 


MSN The Broken Heart 


Materials: 

A pack of playing cards 

The Trick: 

The magician shows three playing cards 

— two black aces and an ace of diamonds. 
Putting them face-down on top of the rest 

of the deck, each card is separately inserted 
into different parts of the deck. One magical 
wave of the hand, and the ace of diamonds 
vanishes from the pack of cards and appears 
in the magician’s pocket! 


The Secret: 

Remove all four aces from the pack. Put the 
ace of diamonds into your pocket. Now turn 
the ace of hearts upside down and, along 
with the two black aces, arrange the cards 
into a fan (see image). You are now ready to 
perform magic! 


Insider’s Tip: 
Remember! The 
secret of magic 
is in keeping 
the secret. 
And practising 
the effect 
well - really 
well — before 
performing it 
for an audience. 


legendary comic book character Mandrake 
the Magician (created by Lee Falk) would 
famously say, “Magicians never tell a 
secret”. 

Being at the forefront of scientific and 
technological innovations, magicians have 
also made big contributions to society. 

For example, French magician George 
Méliés was the first to use special effects in 
cinema in his film A Trip to the Moon, while 
British magician Jasper Maskelene used his 
magical skills to hide the Allied military 
forces from the German airplanes in World 
War II! 

This column will present different aspects 
of magic, and teach you magic tricks that 
you can learn and perform. Magicians call 
this ‘the science of magic’. So go get your 
magic wands ready! 


the 
secret! 


4 
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GRASSROOTS 


If you take a trip to the south Indian 
countryside, you will notice acres and acres of 
coconut trees all around you. Towering over 
everything else, these skyscraper-like trees 
magnify the beauty of the landscape. However, 
this same towering quality also makes it hard 
for us to pluck the coconut fruit, used for its oil, 
water, pulp, fibre and shell. So how do we get 
this very useful fruit to make its way down 
from its home up in the tree? 


A WALK UP THE 


COCONUT 
TREE 


by Aparna Kapur 


ver time, people have — and Junior patented their 
come up with unique invention- _ a3 om 
unusual solutions to the ‘coconut tree == IN ZC 
oe ae N W ys = 
get around this problem. climbing device’. Le > fle =e — 
Some agile individuals Over time, this father-son duo NN /, os 


picked up the skill of managed to turn this 


climbing up these impossibly 
tall trees and retrieving the 
fruit. They came to be 
known as ‘climbers’, and 
were present in every 

village and town. With time, 
however, these climbers 
began to opt for more 


lucrative jobs, and the 


average number of coconut 
climbers dropped drastically. 


The need arose for a more 
convenient and long- 

lasting solution, which 
eventually came from two 
bright farmers in Kerala. MJ 
Joseph Appachan’s family 
had been in the coconut 
farming business for 
generations. This innovative 
farmer thought ahead of his 
time and foresaw the 
shortage of coconut climbers. 
In 1984, Appachan, along 
with his 20-year-old son (also 
called Joseph), imagined 

a machine that could 

make tree-climbing 

easy and self-sufficient. 
Together, Appachan Senior 
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invention into a 
full-fledged 
product. 


Appachan’s son further 


patented many 
modifications to if | 

the device. With  /Mf 
support from organisations \ 
like the Karnataka 

Agricultural University and \ 
the National Innovation 
Foundation, the tree-climbing 
contraption has become 

hugely popular in villages 

across south India. Gone are 

the days of arduous climbing, 
you can now practically walk 

up a coconut tree! 
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Science 
Marches Or 


More discoveries and inventigns were made in the ». Pa 
19th century than at any other time in the history - 
of the world. It was these Wonderful inventions 
that propelled us into the modern age of cell. 

phones and cyber cafes and fast transport and 
made travel to outer space andthe depths | at the 
oceans, possible. ; 
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NUMBING IEHBOIR 


THE GREAT SWITCHEROO 


by Dr. Balaji Sampath & Dr. A. Ravishankar 


This puzzle is based on true events that happened at a boisterous girls hostel in the 
coastal city of Mangalore. This college hostel accommodates 100 students in a 100 rooms. 
Being an old, rickety building, the light bulb in each room can be flipped off and on 
through a common switchboard in the hostel’s lobby. One rainy evening, when there was 
nothing much to do, the girls at the hostel decided to get inventive and make up their 

own game. Can you find the solution to the puzzle the girls created? 


Tie Rui Ss 


a. The first student walks in and flips on all switches — turning all lights ON. 

b. Next, the second student flips every alternate switch, starting with the second switch 
(i.e. the 2nd, 4th, 6th etc.). 

c. Then the third student flips every third switch (i.e. every multiple of 5). 

d. The game ends when the 100th student flips the 100th switch. 


After all 100 students have had their chance to operate the switches, can you 
figure out how many rooms will have their lights turned on at the end of the 
game? And which rooms will have the lights on? 

Remember! Before the game started, all the switches were in the OFF position. 
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All will be revealed in issue 3! Email your solutions to brainwave@ack-media.com. 
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SPINELESS 


IN SPACE 


by Dr. Jandeep Banga 
/ Curiouscity 


Is there any way we 
can grow taller after we 
have achieved our full 
and maximum height? 
Yes, there is! 

Go to space ina 
no-gravity environment 
and stay there for a while! 


Did you know that 
astronauts are upto | 

2 to 3 inches taller while 
they are in space? 


Let’s figure out why 
this happens. 


are the coils of a giant spring. Typically, 

gravity pushes down on this spring and 
keeps it coiled tightly. When this force is 
released, the spring stretches out. This is 
pretty much what happens in space. When 
astronauts get into orbit, the weightlessness 
of space decompresses or uncoils the spine. 


[eeite that the vertebrae in your back 


There are two kinds of changes visible in 
an astronauls height in space. The first 
stretch is immediate and visible as soon as 
the space shuttle goes into orbit, when most 
of the elongation takes place. The second 
change is slower and occurs in smaller 
degrees with a gradual relaxation of the 
spine. However, this stretching 

eventually stops. So if astronauts were to 
stay in space forever, they would not 

grow eternally. 
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Data about the way human spines behave 
in space was first gathered 20 years ago, 
when six astronauts were observed in orbit. 
All six of them showed an almost three 
percent growth in height. However, their 
spines returned to their normal curvature 
as soon as the astronauts hit regular gravity 
zone. They returned to their regular size 
within 10 days on earth. So those of you who 
dream of being astronauts can take comfort 
in the fact that you will not have to change 
your wardrobe after you return from each 
mission! 


Does all this spine-curling stuff 
sound too far-fetched? Do you 
want proof of the above? 
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THE ZERO-GRAVITY LIFE 


DOWNSIDE-UP WORLD 
But no matter how much 
fun you think you might 

be having in your new- 
found body, you quickly 
become dazed and confused 
by zero-gravity. With no 
‘up’ or ‘down’ to relate to, 
you cannot feel the floor 
under your feet, or the 
chair you are sitting on. 
Sight, hearing and touch 
signals in the environment 
of space do not match the 
ones you receive on earth. 
All this disorientation leads 
astronauts to experience 
‘space motion sickness’. 
They get headaches, lose 


their appetites, feel queasy 


and generally find it hard to 
work efficiently. Fortunately 
for them, space motion 
sickness disappears after 
the first few days in space. 


There are bigger side effects 
of weightlessness than mere 
motion sickness. On the 
earth, our muscles are used 
to fighting gravity to get 
work done. But in a zero-g 
environment where you can 
lift an entire person with the 


tip of your pinky, the body 
perceives that it need not 
have strong muscles. So 
unfortunately, our muscles 
start losing mass and 
strength. The muscles in our 
calves and spine, which help 
maintain posture, tend to 
lose their strength the most. 


ZERO-GRAVITY GETS GORY 
Our blood feels gravity 
too. When we stand on 
the earth’s surface, the 
blood pressure tends to 
be high in the feet and 
lower in the brain. But 
this difference vanishes in 
space, where the pressure 
is uniform. Lower than 
normal blood pressure in 
the legs makes them thin, 
and higher than normal 


pressure in the brain makes \ 


our faces puffed up. Also, 
when the blood pressure 
between the brain and feet 
changes, the body sends out 
erroneous alarm signals 
that it has too much blood. 
Astronauts can lose a large 
amount of blood volume due 
to this. 


Gravity does hurt. But a 
lack of gravity hurts too. 
When astronauts return 
from long stints in space, 
they sometimes need to be 
carried away in stretchers. 
Life without gravity is zero- 
fun after all! 
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DIY 
ULTRA SECUTE 
GOGGLE SaFe 


by Chaitanya Krishnan 


1) Two e2-litre Softdrink bottles 


2) Scissors 


> 


3) Sticking Tape 


A) Epoxy glue (like Araldite) 
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Carefully peel off the labels from the 
bottles. Keep the labels safe, we will 
need at least one of them later, 


Cut the first bottle in two sections 
like this: 


Cut a coin slot in the lower section. 


l Coin slot 


Cut the second bottle in two sections, 
but in a different way, like this: 


“a 


5 


Stick the top part of bottle 1 to the bottom 
part of bottle 2. Seal them with the epoxy 
glue. Make sure there are no holes left. 


i . 


Epoxy was 


Now you have a mini bottle. 


Paint the bottom of bottle 1 (apply the paint 
to the inside of the bottle). Use a colour 
that matches the colour of the soft drink 
that came in the bottle. 


» 


Make a small slit in the rim, and then fit 
the mini bottle here. Tape it. 


me ~*k ae 
» . 


» 


Stick the label around the outside of the 
painted section. Make sure it fits exactly 
where it used to be, but just above the 
coin slot, so you can put coins in when 


you like. 


Now you can fill the top part (the mini 
bottle) with soft drink. Keep your secret 
bottle safe with a couple of other soft 
drink bottles, and no one will be able to 
tell the difference! 


When the safe gets full, carefully remove 
the label and tape, and off comes the 
mini bottle! After emptying all the coins, 
attach it again with some fresh tape and 
the label, and it will be as good as new! 
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EXTINCTION 


BACK TO THE FUTURE 


by Rajita Gadagkar 


DULLDA YDADULA 2YL0N]LD 


36 BRAINWAVE 


The last Pyrenean ibex was 
spotted in 2000, after which 
these mountain goats have 
been declared extinct. 


nce upon a not-so-long time 
QO ago a fawn-coloured species of 

wild mountain goat grazed in 
the Pyrenees mountains (a range at the 
edge of France and Spain). This graceful 
creature with perfectly curved horns, 
called the Pyrenean ibex, minded its own 
business as it foraged for herbs in the 
Basque countryside — until it caught the 
eye of a bored European gentry whose 
favourite pastime was hunting. Under 
human attack, the ibex, also known as 
‘bucardo’, disappeared in large numbers. 

On Jan 6, 2000, the last remaining 
bucardo, Celia, died in a mysterious 
accident, making this sub-species fully 
extinct. But this was not the real end. The 
Pyrenean ibex became ‘un-extincl fora 
short period of seven minutes in January 
2000. Spanish scientists used the DNA 
from preserved skin samples of Celia and 
injected this material into the eggs ofa 
domestic goat. The result was the clone of 
a living female Pyrenean ibex! 

Unfortunately, the miracle lasted for just 
a few minutes, as the newborn kid died 
shortly after her birth. 

This cloning experiment, however, has 
thrown open a world of possibilities. It is 
hoped that several extinct and about-to- 
get extinct species can be brought back to 
life from their frozen tissue, sometime in 
the future. 

Who knows - this technology may also 
allow us to reproduce long-gone creatures 
like dodos, woolly mammoths and even 
dinosaurs! 


by Aparna Kapur 


o you remember the little brown 
1) birds that chirped joyfully and 

hopped all around — the house 
sparrows? You have been lucky, because 
many of your younger friends or siblings 
may have trouble recognising them: their 
numbers in India have severely reduced. 

The story of the house sparrow is an 

ironic one. It originated in the Middle 
East, but man took this species of bird to 
all corners of the world. And being such 


The conservation organisation Nature 
Forever Society offers the rare opportunity 
to adopt very affordable nest boxes and 
feeders, especially made for sparrows. You 
can give house sparrows a cosy home by 
entering your name and address on the 
Nature Forever website (see below) — and 
a nest box made of recycled pine heartwood 
will be delivered at your doorstep. Put it 

up and you have your very own sparrow 
reserve! Remember to make sure your nest 


“Ay. 


photo: AsifAkbar 


- 


an adaptable little bird, it flourished 
everywhere it went. 

But then the house sparrows got a bit too 
comfortable. They began to multiply at a 
fast rate. They ate seeds from the fields, 
made nests in buildings and homes, became 
a threat to other birds and a ‘pest’ to people. 
The same sparrow lovers who doted on 
them earlier now destroyed their nests and 
killed them. Worse, signals from mobile 
towers and microwave radiation caused 
new and dangerous diseases for this species 
of sparrows. 

Today, house sparrows in India are 
nearing extinction, and fast. Unless we 
make a change. Read the blue box below to 
discover how you can do your bit to bring 
the cute little house sparrow back to your 
neighbourhood. 


box is not painted with unsafe paints. Also, 
keep it out of the reach of cats. If there are 
no sparrows around your home, you could 
adopt nest boxes made for a number of other 
birds, including mynahs, Indian robins, 
rose-ringed parakeets and barn owls. 


To adopt a nest box, just call Mohammed E 
Dilawar on 09420001820. For more information, 
log onto Www.natureforever.org or 
www.worldhousesparrowday.org 


on 


The Alarming 


had woken at the exact same time 

in the morning each morning. And (A (A AND WITHOUT FAIL, 
I always went to sleep exactly at IT WOKE ME AS SOON 
midnight. This might be because 

I have always believed in a deep AS IT STRUCK THAT 


philosophy of discipline and focus in all 


aspects of my life. Or it might be because I LONE GONG (WHICH 
never turned off or changed the time on my SOUNDED MORE LIKE A 
alarm clock. ; ; 
BRRRONNNG’). IT ALSO 
This is not just an alarm clock. I found it 
in the house ce I first moved in. It’s the WOKE ANYONE ELSE 
size of a medium-sized dog, and weighs as SLEEPING IN THE HOUSE, 


much. It served as a bedside table, even if 
its roundness meant nothing could ever be NO MATTER WHICH ROOM 
kept on it. But I reasoned that the only thing 

I would keep on a bedside table is an alarm THEY WERE IN. 

clock, and since this was an alarm clock, it 
wasn’t a waste of space. 


The face of the clock was set into the 
wood, and practically could be seen only if 
my eyes were in my knees. Looking at the 
time when in bed wasn’t an option, unless 
IT hung half off the bed, risking my neck. It 
had two big brass bells on either side of the 
face, which made it look so much like a dog 
that I wanted to pet it. 


The clock was too old to run on batteries, 
and too heavy to move to see if it had a 
wind-up mechanism, but it always kept 
proper time. It had its hour and minute 
hands, and a seconds hand that made a 
ticking sound as it went around, anda 
little alarm hand that was set to the time I 
usually woke up. As it was on arepeat cycle, 4 
I never bothered touching it. 


The alarm itself had only one gong, one 
solid gong that reverberated for an age, 
before settling into silence. And without 
fail, it woke me as soon as it struck that 
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Clock 


lone gong (which sounded more like a 
‘brrrONNng’). It also woke anyone else 
sleeping in the house, no matter which 


room they were in. It was a wonderful clock. 


Was. Then one day I tried to stop its alarm, 
and everything changed. 


The reason doesn’t matter now. I don’t 
even remember it. Maybe one day I wanted 
to sleep in. Maybe one day I wanted to wake 
up earlier for some reason. I don’t know. It 


was probably a whim. I reached behind the 


little space between its back and the wall, 
and groped for any screws. I found one and 
tried to twist it. 


It was wound too tight. I tried harder, and 
it seemed to budge a little. But there was no 
change on the clock face. I tried still harder, 
and it came loose at my touch, spinning 


story by Varun Rajiv 
artwork by Rajiv Eipe 


some turns before stopping, immoveable 
once again. But the little alarm hand on the 
clock face had hardly shifted. I shrugged 
and went to sleep. Maybe it would ring, 
maybe it would not. 


The next day, I woke when the alarm went 
off. It seemed to have sounded a little later 
than usual, if only by a second or two. I 
almost didn’t notice it. I went to work, came 
back and went to sleep. The next day — and 
this time I grew surer of the shift — the 
alarm woke me a few seconds later still. 
The day after that, it was a little later than 
the previous morning. Soon it was further 
enough in time to be really noticeable. I 
was waking a whole half an hour later than 
I used to, for no reason other than that my 
alarm did not go off. 


I tried sleeping in other rooms. I tried 
sleeping in other apartments in the same 
building. I even went to other parts of the 
city and country. I bought new alarm clocks 
— two, three, four of them — all set for when 
I wanted to wake. But none of them rang. 

I woke only when the alarm clock gonged, 
and it was getting later and later with each 
passing day and week. 


I tried staying awake, but it was of no use. 
If I went to sleep before its set time, I’'d sleep 


| for only an hour, or even ten odd minutes. If 


I went to sleep after the alarm sounded, I’d 
sleep almost an entire day, and wake twenty 
three or so hours late. 


But now, I’m going to attempt sleeping at 


. the exact point in time that it gongs. I expect 


to wake up a day later. At best, Pl] break the 
cycle; at worst, I’ll keep sleeping forever. 


Only time will tell. Good night to you. 
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BRINDA'S UPWARD 
MOBILITY WAS HAVING 
SOME CONSEQUENCES. 


WHEN BRINDA WAS A V7 
LITTLE WORM, LIVING IN 
SURESH'S SMALL 
INTESTINE, HER 
GRANDMOTHER USED 

TO TELL HER STORIES 

OF THE LEGENDARY 
BRAIN, THE HIGH, FAR 
PLACE ALL TAPEWORMS 

| ASPIRED TO GO TO. 
NOW OLDER, BRINDA 
STILL LIVES IN SURESH'S 
SMALL INTESTINE, AND 
STILL DREAMS OF HIS 
BRAIN. BUT SHE IS NO 
IDLE DREAMER. 


STOOPID 
BALLOON! 


BRINDA DIDN'T REALISE 
~] THAT IF SURESH COULDN'T 
__ _\f BREATHE, HE'D DIE, AND 
____ | SO WOULD HIS INTESTINES, 
-——___'FHIS BRAIN, AND BRINDA 
HERSELF. 


AT LAST, HER WORK 
WAS DONE. AND 
BRINDA WENT UP ! 


... AND SURESH FOUND 
HIMSELF SUDDENLY VERY 
OF HOT AIR. 


"4 i 
OS Stn se 
"= __ BRINDA WAS BACK IN THE SMALL INTESTINE ... 


= 
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p04 Pellet gun: a low power air pistol 


Patio: A paved outside area, adjoining a 
house, used for dining or recreation. 


p08 Density: the measure of the amount 
of matter in one unit of volume 


p09 Prototype: an initial model 


Zeppelin: a large German cylindrical 
airship 


p10 Surveillance: continuous monitoring 
and observation 


Aerodynamically: relating to the 
movement of an object in air 


p11 Physiology: the science of the 
functioning of living organisms 


Sperm: the reproductive cell of the male 
Cocktail: a mixture of substances 


Vertebrate: an animal that possesses a 
backbone 


Predator: an animal that hunts and kills 
other organisms for food 


p13 Albatross: Any of various large 
seabirds of the family Diomedeidae ranging 
widely in the Southern Ocean and the North 
Pacific and having a hooked beak and long 
narrow wings 


p14 Sprightly: lively and energetic 


Contraption: A mechanical device of any 
sort, especially one that is complicated 


p15 Plunge: the act of pitching or 
throwing one’s self headlong or violently 
forward 


p16 Transitions: changes its form or state 


Biomimetics: creation of technology based 
on the structure and action of living things 
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p17 Incredulous: skeptical, disbelieving, 
or unable to believe 


p18 Chronicle: to historically record 
Anecdote: a short account of an incident 


p22 Insight: power of acute observation 
and deduction 


p23 Elliptical: a circle that tapers 
equally towards two opposite ends 


Frolicking: being playful 


p24 Rendition: an interpretation 
Encore: a repetition of a performance 
Decapitate: to remove the head of 
Levitate: rise into the air 


p26 Agile: quick and light in movement 
Lucrative: Profitable 


Patented: successfully registered an 
invention with a government agency 


Arduous: difficult 
p31 Boisterous: energetic 


p55 Queasy: nauseous or uneasy 
Erroneous: inaccurate 
Stint: a period of time 


p36 To Forage: to search for and gather 
food for animals, particularly cattle and 
horses. 

Gentry: people of a high social class 


Mammoth: a large, hairy, extinct 
elephant-like mammal 


p38 Reverberated: echoed 


p39 Whim: a fanciful impulse 


EOIN TEST) 


Email your entries, with “fly, piggy, fly!’ in the 
subject line, to brainwave@ ack-media.com by 
02/02/11. Three winners will get goodie bags! 
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Think about it! BRAINWAVE 


Dear Reader, 


Before the Gregorian calendar came in with its funny 
Latin names for the months of the year, the Old English 
word for February used to be ‘Kale-monath’, named after 


a kind of cabbage. The old English were strange that way. 


In a stranger coincidence (or is it?), we’ve dedicated our 
February issue of Brainwave to that most cabbagey of 
organs and the generator of our namesake, the brain. 

But February contains several other coincidences 
(or are they? Hmm?). There’s Valentine’s Day on the 
14th (14, is also the atomic number of silicon, which 
semiconductors are made of), when the idea of love fries 
all our circuits. Soon after, the World Cup begins on the 
19th (19 is also the atomic number of potassium, without 
which our neurons wouldn’t fire), when we all go mad 
over cricket. And February is when your poor parents 
start fretting over their taxes (taxes have no atomic 
number, and it isn’t for want of trying). 

Do you see a pattern in all this? You will, if you think 
hard enough. Calendars, cabbage, love, circuits, cricket, 
nerves, madness and taxes — all these are concepts and 
emotions that originate in the brain. It’s no coincidence 
that it takes a brain like ours, intricately wired as it is, 
to make intelligible patterns out of such varied ideas. Go 
read our cover story to grok the science of it all. 

There’s loads more to this issue than cabbages and 
intelligence, though. You can also read about remote- 
controlled animals, smart walking sticks, Chinese 
puzzles and chameleon girls. So what’re you waiting for? 


Scientifically, 


f Pp / / 

UY Voge 

Vinayak Varma, Editor 
vinayak.varma@ack-media.com 
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The Brainwave Student Advisory Board: 
Ishan Bhatt, Sanket Marwah, Simran Singh, Rishi Balasaria, Pooja Yadav, Sharang Parekh, 


Ananya Gouthi, Ninaad Adhvaryu, Rahul Patel and Rahil Koshti 
from The Riverside School, Anmedabad 


s the cheetah really 

the fastest animal 

on Earth? Which is 
the slowest? 


It depends. The cheetah is 
indeed the fastest known 
animal on land. Its long 

@ strides and streamlined body 
allow it to run at speeds over 
100 kmph. This is faster 
than the speed of most cars 
on an Indian highway! But 
a cheetah can only keep up 
this speed for a few hundred 
metres before it becomes hot 
and out of breath and slows 
down. Compare this speed 
with that of the fastest man — 
Usain Bolt of Jamaica — who 
holds the world record (only 


by Srinath Perur 


among humans) for the 100m ; | ZH ' 
sprint. He ran 100 m in 9.58 Zee i | BA 
seconds, which comes to a ia is 
litthe less than 38 kmph. gee 

But there are other = 
members of the animal considered the fastest. It for swimming 50 m, and this 
kingdom who are very fast has been measured flying at _ is a little over 8 kmph.) 
in their own right. The almost 60 kmph. But even with its low 
Pronghorn antelope has been So far, we have looked at speed, the tortoise is not 
known to reach speeds of some fast animals. What the slowest moving animal 
almost 100, kmph. In water, about the slow ones? The on land. That honour goes 
the sailfish is believed tobe _ tortoise has areputation for __ to the garden snail, a soft . 
the fastest, almost equalling _heing very slow. The giant and slimy creature with a 
the speed of a cheetah on tortoise, for example, has curved shell around it. The 
land. But the honour of being heen measured covering a snail is so slow that there is 
the fastest in the animal distance of around 272 min —_ evena World Snail Racing 


Kingdom goes to a bird. The —_ an hour. The closely related | Championship held every 
Peregrine falcon hunts other _ turtle is only alittle fasteron year in England to celebrate 
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birds by striking them in land. But in water, a turtle has its slowness. (Each race 

mid-air. When it spots prey, it been measured swimming begins with the words: 

tucks in its feet and wings and at around 35 kmph! (This is “Ready, steady, slow!”) The 

dives. Its speed during this almost as fast as a human world record for the fastest 

dive can be over 320 kmph! sprinter on land. The fastest snail was set in 1995 when a i 
A horse can run at about 70 swimmers among human snail named Archie covered 

to 80 kmph while carrying beings are much slower: a distance of 13 inches in 

a rider. In the insect world, Alexander Popov holds the two minutes. That works out 

the Australian dragonfly is world record of 21.64.seconds to a speed of almost 10 mph. 
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he tangram is an ancient Chinese game that became massively 
fashionable in Europe and America between the early 19th and 2oth 
centuries. Its popularity has since consumed the rest of the world too. 
The tangram consists of a set of seven flat pieces (see diagram) that can be 
moved around to form thousands of interesting shapes. In this month’s Joyboz, 
we teach you how to make and play with your own set of this addictive game. 


isosceles 
right-angled 


triangle 


If the four corners of your square of card paper 


are points a, e, j and b (refer to diagram below): 


a © 1. Draw a line from point a to 
point b. 

2. Draw a line from the centre 
of line a-j (point c) to the 
centre of line j-b (point d). 

3. Draw a line from point e to 


This line will also cut through 
line a-b and create a new 
b- point that we will call g. 
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the centre of line c-d (point f). 


dndpy vuipndy apo 


You will need: an 8”x8” square of thick card 
paper, a pair of scissors, a ruler, a pencil, and a 
protractor to check if your angles are correct. 


4. Draw a line from point c to the centre of line a-¢ 
(point i). 

5. Finally, draw a line from point f to the centre of line 
g-b (point h). 


Now use your scissors to cut along the lines you 
have drawn. 


>T GZ 
PA — 
N 


N 


\ 


a tan man 
riding a 
tan horse 


You now have yourself seven pieces of the 
tangram puzzle. If you like, you can laminate 
each of these pieces to make them last longer. 


See if you can recreate the shapes given below 
using your tangram. (Remember, you must use 
all seven pieces, and you may only place them 
side by side: they cannot overlap.) Have fun! aX 


NUMBER THEORY Five of the seven pieces in the tangram are isosceles 
right triangles (can you spot them?). One of the angles in 
such triangles is 90° (known as its right angle). The side 
opposite the right angle — the longest side of the isosceles 
right triangle — is called its hypotenuse. The remaining 
two sides of these triangles are of equal length. 

The ancient Greek mathematician Pythagoras first 
wrote about how the lengths of the sides of a right-angled 
triangle work together. If, for example, a is the length of 
the hypotenuse, and the other two sides (the two sides next 
to the right angle) are b and c in length, then: a x a = (b x 
b) + (c x c). In an isosceles right triangle, though, sides b 
and Cc have the same length. 

In the tangram diagram on the left, if the length of 
the hypotenuse ( ) were 64cm, how would you use 
Pythagoras’ formula to calculate the length of ? (if 
you calculate correctly, you will end up with an irrational 
number — a number with a fraction or a decimal point in 
it — because isosceles right triangles can never have sides 
with integer values (whole numbers like 1, 2, 3, etc.)). 

A square that is made from the seven pieces of a tangram 
shows how precise and beautiful the relationships between 
basic geometric shapes can be. All the angles, lengths and 
areas of the shapes in the tangram fit perfectly with one 
another to form an exact square. How amazing! 
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WHAT NOW 


en you walk up to the doors of 
a modern mall, they slide open 
automatically — a sensor on top of 


the doors senses your presence and activates 
the mechanism that lets you through. 


Now imagine if you could do the same 
thing to the doors, windows, electronic 
gadgets and computers of your own house. 
You could switch on anything just by walking 
into the room and gesturing. 


A microchip embedded somewhere in your 
body, containing a special code that only 
allows its owner to control it, makes you 
the master of your environment. Entire seas 
of information will part with just a wave of 
your arms. 


We aren’t describing a scene out of 
Minority Report or The Matrix, no. This is 
the future that already exists, says Professor 

Kevin Warwick, AKA Captain Cyborg. 
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artwork: Adarsh Achari 


by Karthik Subramanian 


Warwick had an RFID transmitter 
embedded in his arm in early 1998. This chip 
enabled him to control doors, lights, heaters, 
and other computer-controlled devices based 
on his proximity to them. In 2002, Warwick 
had a more complicated interface integrated 
with his body. This interface consisted of 
100 electrodes, and the signals coming from 
this were strong enough that a robotic arm 
linked to Warwick’s system could mimic the 
actions of his own arm. 


This means that Warwick is now a human 
being directly interfaced to a computer. And 
studies have shown that there is no problem 
with the integration of an electronic circuit — 
his nerves are intact, and his nervous tissue 
has actually grown around the interface! 


Because of such research, one day in the 
not-so-distant future, I could type an article 
like this simply by staring at the computer 
screen and thinking these words! 


by Nithila Baskaran 


Science is changing our 
perception of animals 


ogs and cats are usually meant to be 
1) enemies, but for the longest time we 

had two dogs and a cat that were the 
best of friends. They shared a bed and even 
ate from the same bowl. Whenever we went 
out, the dogs would hang about near the 
gate and the cat would sit on the compound 
wall awaiting our arrival. One such morning, 
our cook heard raucous barking and felt her 
sari being yanked by Pari, our Fox Terrier, 
who was trying to lead her to the front gate. 
When she got to the gate, the boys in the 
neighbourhood informed her that our cat 
had been picked up by gypsies. The cook 
panicked and ran out in search of the cat. 
Half a kilometre from home, she found 
the cat in a sack with eight other stolen 
cats. A scuffle ensued, and she managed to 
rescue the cat. My mother rushed home to 
find Pari in a state of high excitement licking 
the cat all over to make sure she was fine. 
He did not let the cat out of his sight for 
the next few days. 


Research has shown that dogs are highly 
driven to solve problems — a clear sign 
of intelligence. In this case, it was that 
coupled with his strong social bond with the 
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ANIMALIA 


cat, which saved her life. Over the years, 
scientists researching animal intelligence 
have deduced that it is not just the structure 
of the brain, but the structure of social bonds 
that drives intelligence higher. However, it is 
not clear whether living cooperatively boosts 
intelligence or innate intelligence leads to 
cooperative living. 


Aesop’s ingenious crow 

Many, many years ago, Aesop wrote a story 
about a crow and a pot of water. It took 

a 21st century scientist from Cambridge, 
called Christopher Bird, to prove that this 
was more than just a story. In fact, while 
experimenting with rooks (a member of the 
crow family), he found that not only could 
they reason through the method of raising 
water in a pitcher in order to get a floating 
worm, but they also selected larger stones 
first so that the level of the water would be 
raised quicker. 


The most recent research with a group of 
hand-reared rooks has been published in the 
journal Current Biology. The study showed 
that the birds were able to use wire to create 
a simple hook-like tool to retrieve food from 
the bottom of a container. 


MEEH HEY! 
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Similar behaviour has been observed in wild 
crows, which make tools to remove insects 
from tree holes. 


The intelligence pyramid 

If we were to look at studies and 
observations by scientists in the field of 
animal intelligence, the hierarchy would be 
something like this: 


Cetaceans (whales and dolphins) and 
the great apes (chimpanzees, gorillas, 
orangutans, bonobos) top the list of smart 
animals. They have big brains and complex 
societies in which every individual has 

a particular place. They also have an 
awareness of self (see box on next page). 


The Corvids (crows, ravens, magpies, 
treepies and jays) come next with tool-using 
ability and problem solving. They too have 
strong social bonds. 


Social carnivores (hyenas, wild dogs, etc) 
or animals that live and hunt in groups are 
relatively high on the intelligence scale. 
What sets them apart from solitary hunters 
like the lion and the tiger is that they 
collaborate, communicate and negotiate 
power struggles. 


Lower in the rung are herd animals (deer, 
bison etc) that while live 
collectively, have no social 
structure, and limited 
intellect. 
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What’s beyond IQ? 

Can animals feel? Do they experience 
compassion or empathy? This is a much- 
debated question. If they can, would 

this quality be considered a step beyond 
intelligence? Elephants have been known to 
mourn their dead and wait for injured ones 
that slow down the progress of a herd. 


In other recorded incidents, dolphins have 
been known to help stranded whales to 
safety. A man in California was saved from 
an attack by a great white shark by a pod 
of dolphins, which stirred up the water and 
acted as a barrier between the man and the 
shark until he fled to safety. 


Animal rights activists have long used the 
argument of feeling and empathy in the 
defence of animals and their right to live 
dignified lives. If indeed they have these 
traits, as science is increasingly proving, we 
may all do well to rethink our treatment 
towards them. 


Wi @ @ 


SIGNS OF INTELLEGENCE 


This is defined as the use of an external object as a 


TOOL functional extension of the animal’s body to achieve an 
USING immediate goal. Corvids, great apes, vultures, finches, 
shrikes, elephants all exhibit this trait. 
PERCEPTION When looking ina mirror some animals will run behind it 
OF SELF vs. to find the other animal, while others recognise it to be 


themselves. When a spot or mark is applied on a dolphin’s 
body, it will position itself so it can see the mark better. 


OTHERS 


In pioneering work during the 70s, Koko the gorilla was 
LANGUAGE taught the use of 1.000 words which she used to express 
herself with remarkable sophistication. 


This is demonstrated by using prior experience, 
PROBLEM observation and insight to find the solution. Once again, 


SOLVING the great apes excel in this. So do rescue animals like 
dogs and dolphins. 


he 2010 FIFA World Cup saw the rise of a star psychic 
called Paul. This star — only two years old! — had a 100% 
success rate in predicting the results of all seven of Germany’s 
matches as well as the finals. Paul also had eight arms. Yep, 
Paul was a common octopus, and he lived in a tank at the Sea 
Life Centre in Germany. He correctly predicted the outcome W | Z A R D I 
of each match by eating out of the box that was marked with 
the flag of his chosen team. Although this act was treated with 


@ a good deal of skepticism, with the role of his intelligence in A E R | G H A 
making predictions being questioned, the probability of Paul 
being right eight times in a row was only 0.39%. Either Paul GETTING 


knew something that we didn’t, or he was one lucky octopus! 


THERE. 
UH-OH! 


aINDY [lauad -YlONIAY PUY INOAD] 


— 
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Imagine a line-up of assorted 
aquatic animals in front of you 

— sponges, jellyfish, flat worms, 
rotifers, star fish, crabs, octopodes, 
fish, dolphins and whales. You have 
been asked to organise them in the 
order of most to least intelligent. 


How would you do this? 


<———- 


by Dr. Shonali Chinnaic 
Curiouscity 


get away from predators, 

but they can manage 

only simple, instinctive 
manoeuvres. 


' Of our menagerie, flat 
worms are an interesting 

lot, as they have a pair 

of large ganglia (the 
beginnings of a brain) that 
controls either side of their 
bilateral bodies. 


en \ ~ 

he idea of intelligence 
Ts connected with 

having a brain — a brain 
being acentral areawhere 
all sensory impulses are sent — 
(such as things we feel, see, 
hear, smell and taste). Let us 


establish if any of the animals 
on our list possess one. i" 


Rotifers (just 0.1 to 1mm 
long!) are the smallest 
invertebrates with a head, 
a trunk (middle) and a foot. 
They too have a pair of - 
ganglia in their heads. Plus, 
rotifers have the unique 
ability to escape from 
parasites by pulling in their 
,\ head and feet and drying 
out completely for up to 
-nine years! 


Intelligent (and not-so | 
intelligent) invertebrates s 
Sponges do not have a brain be 
or even a nerve network. 
They sit on a rock, pump 
water to siphon out food, ani 
grow, and reproduce. Sponges | 
also do not feel particularly 
upset if a predator pounces j 
on them or pain if a wave 
destroys them. 


' 
* Animal brain gym 
Given the beginnings ofa 
brain in these invertebrates, 
let us see what they can 
do with one. For instance, 
can they navigate a maze? 
Amazingly, several species 
of worms have been tested 
on a maze and can find the 
correct path to their food 
after several trials — this 


Jellyfish have a nerve 
network all over, but no 
centralised brain area. These 
animals can swim faster to 
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means they can memorise a 
given pathway. Snails, crabs, 
starfish and several mollusks, 
all have the ability to find 
their way through a maze. 


Navigating a maze is 

a ‘conditioned form of 
behaviour’ or behaviour that 
has been learned because of a 
reward or punishment. Buta 
maze is not really a test of an 
animal’s ability to improvise a 
new behaviour based on this 
memory. 


So what else defines 
intelligence? We could say 
that intelligence is the ability 
to make an association. For 
example, will a fish get scared 
and swim away from a hand 
which offers food? If yes, what 
about subsequent times? Will 
the fish associate the hand 

as a. source of food and stop 
fearing it? Crabs, crayfish, 
octopodes and fish all have 
the ability to associate. 


Who’s the smartest? 
Then again, what if we were 
to define intelligence as 

the ability to use a tool? An 
octopus, considered the most 
intelligent invertebrate, can 
learn to extract a juicy crab 
from a bottle by opening a 
screw-type lid. Incredible, 
isn’t it? But what if we sealed 
the jar with a crab inside 
and placed a stone nearby. 
Could the octopus use the 
stone (a tool) to break the 
glass and release the crab? In 
this case, several features of 
intelligence come into play 
—memory, association and 
improvisation. Could other 
species with physical abilities 


different to that of the octopus 


— star fish, dolphins or blue 


whales — show similar skills? 


As we climb up the ladder 
from invertebrates to 
vertebrates, other forms 

of intelligence crop up. 
Dolphins, for example, can 
communicate with each 
other. But can a dolphin tell 
its trainer that it is hungry? 
Perhaps — just as dogs 
communicate with humans 
using whines and barks and 
body language. 


Measuring intelligence gets 
more complex when we 
consider humans who have 
the ability to plan for future 
events like planning a party 
for New Year. Could any 
animal plan an event for the 


future? How about a group of 
Orcas (killer whales) hunting 
—is that a planned event or an 


immediate reaction to food? 


Perhaps YOU could think of a 


good test of intelligence that 


would accommodate different 


species and their varying 
abilities. Email your ideas to 
brainwave@ack-media.com 
and we'll publish the most 
interesting one. 
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Resembling a large cauliflower at times and a crinkly walnut at 
other times, the grey-pink squiggly mass called the human brain is 
a wondrously complex and breathtakingly sophisticated part of our 
bodies. We explore the ins and outs, ups and downs and rights and 

: lefts of this amazing biological machine. 
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each person is from every other person 

in the world. Think about what makes 
you different from your closest friends. Is 
it the fact that you are the first one to shout 
out the answer to 3 times 87? Is it because 
you have mastered the art of juggling while 
others are as clumsy as ever? Or is it your 
ability to rattle off the birthdays of everyone 
in your family without as much as a peek at 
the calendar? 


| ook around you. Notice how different 


Everyone is made up of a set of special and 
unique characteristics that sets them apart 
from everyone else. But do you know why? 
(Hint: It has to do with science!) 


Every behaviour, peculiar habit and odd 
thought — in fact every action — can be traced 
back to our brains. But how do we know this 
for sure, you might wonder? Using really 
cool technology called ‘brain imaging’, which 
lets scientists look inside living brains. 


Peering inside the brain 

If we use brain imaging while we are talking, 
we will observe that a little part of our left 
parietal lobe lights up as we begin to speak. 
When we talk about optimistic things in the 
future, the front portion of our midbrain also 
becomes active. Suppose we were to think 

of our parents or remember what we learnt 
at school, then the centre of our brain would 
light up. 


Such advanced technology shows us that 
everything we do can be explained in terms 
of the brain’s activities. Then why is it that 
we still don’t have all the answers to human 
behaviour? Well, it turns out that our brains 
are so very complex, that the number of 
connections between their neurons (as 
brain cells are called) is more than the 
number of stars in the galaxy! So there is an 
entire univer: in our skulls, waiting to be 
explored. 


This exploration has already made great 
headway. Nerroscientists, the guys who 


specialise in studying the brain, have already 
found answers to a whole lot of questions 
about how the brain works, including how 

we speak, walk, see, count, decide, listen 

and remember. Over the course of this story, 
you can discover some of these answers too, 
along with funny anecdotes, puzzling tales and 
exciting activities. 


Let’s take a whirlwind ride through the 
insides of the brain and get to know its 
important parts — the lobes of the cerebrum, 
the cerebellum and the brain stem. First up, 
let’s meet the Four Mighty Lobes! 


THE FRONTAL LOBE 


Let’s say you feel like going on a picnic. You 
decide that Saturday would be the perfect 
day because you can start early and stay out 
late. You pick the perfect picnicking spot by 
a stream, a little away from the city. As you 
go about planning the nitty-gritty of your 
day-out, you might not be aware that each of 
these wise decisions has, in fact, been made 
by a very specific part of your brain, called 
the frontal lobe. Kids, meet the frontal lobe 

— executive manager of all higher mental 
functions, including departments like decision 
making and problem solving. 


The thinker of thoughts 

The frontal lobe is in charge of all our 
thinking, planning, reasoning, as well as 
our intentions 
to carry out 
movements. It 
also regulates 
our behaviour, 
so much so 

that it is the 
frontal lobe that 
makes us polite 
and courteous 
beings. 

In fact, a really 
big function of 
the frontal lobe 
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is ‘impulse control’. Haven’t you, at 
times, felt like saying or doing things 


importance of the frontal lobe in our 
lives. Beware, though, it might get a 


bit gory! iG CH ) 


that are totally inappropriate? Like 

burping loudly while having dinner 6) 
with your neighbours, or insulting © @ © 5 
the colour of a stranger’s clothes? G) g 
At these times, it is the frontal lobe @ © g 
which gallantly steps in and stops you (12) © = 
from putting your foot in your mouth. @ © 2 
7 
a 


Here is a story that illustrates the © @ @ 5) 


THE GRUESOME TALE OF PHINEAS GAGE 

Phineas Gage was a simple and friendly sort 
of railroad construction worker. One day, a 
large iron rod accidentally drove into the side 


You have to connect the circles in the order 
of ‘A1B2C3...J12M’. Do not forget to time 


of his face and through the top of his head, yourself. 

injuring his left frontal lobe. Miraculously, 

Phineas survived. But something was different The faster you do this test, the better the 
about him. Phineas couldn’t make up his mind, performance of the concept-forming part 
had sudden mood swings and often insulted of your frontal lobe. E-mail your scores to 
people. Although his memories were intact, his brainwave@ack-media.com, and we'll tell 


behaviour was affected by severe damage to 


you how well you did compared to the other 
the frontal lobe. 


Brainwave readers. 


Frontal lobe workout THE PARIETAL LOBE 


Want to check out whether your frontal lobe 


is able to form concepts (which happens We gather most information about the world 
to be one of the lobe’s major functions) through our five sense organs, i.e. the eyes, 
efficiently? Do the following activity: ears, nose, tongue and skin. But who puts 
together all this information? That’s the job 
Each of the 25 circles above has a number of the parietal lobe, the next of the mighty 
(from 1 to 12) or an alphabet (A to M) on it. lobes in your brain. If the frontal lobe is an 


OLE PHINNY GAGE WAS A UNTIL A ROD KEBAB’D OLE PHINNY GAGE LIVED EV'RY TIME HE OP'D HIS 
HAPPY MAN, SO HIS BRAINS, OH DEAR ME, THROUGH HIS PLIGHT, BUT MOUTH, HIS MANNERS 
FRIENDLY AND SINCERE, DEARY DEAR! SOMETHING IN HIM CHANGED. DISENGAGED/ 


16 BRAINWAVE 


executive manager, the parietal lobe is chief 
of processing. 


Let us elaborate: Imagine a scenario where 
you ask your friend sitting across the table 
to toss you an orange. In order to catch it, 
you don’t just have to ‘see’ the fruit, but also 
figure out how long it will take to reach you 
and raise your hands at that exact moment. 


How do you do all this in a matter of 
seconds? Well, the credit goes to the right 
parietal lobe in your brain. 


The big processor 

The right parietal lobe happens to be an 
expert on matters concerning ‘visuospatial 
processing’. Also, all voluntary movements 
like reaching for something, catching, 


holding, lifting, pulling and pushing are 
regulated by this brain part. 


What does the left parietal lobe do then? It 
performs the complex task of processing 
language and numbers. The fact that you can 
count, speak and understand what others 
say, is all thanks to this part of your brain. 
Inadequate functioning of the parietal lobe 
could lead to strange conditions. Read on. 


A CURIOUS CASE STUDY 

A 65-year-old man, let us call him Mr X, 
displayed the following symptoms: he felt 
spaced out even in familiar surroundings, 

was unable to find the right words to speak, 
identify items, brush his teeth or even locate 
the buttons on his shirt. After several tests were 
conducted and images of his brain were taken, 


NO ORANGES WERE HURT 
IN THE MAKING OF THIS 
. COMIC STRIP. 


vr : = 
WE JUST ATE THEM LATER. | 
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doctors noticed a drastic drop in 
the blood flow to his parietal lobe. 
Mr X was displaying some of the 
symptoms of a disorder called 
‘Balint’s Syndrome’. 


Flex your parietal lobe 

Test the alacrity of your parietal 
lobe with this experiment. You will 
need: two toothpicks, a scale and an 
experimenter (someone to conduct 
this test for you). 


IINDY [1IUA 7YLOMNJAD PUD INOAD] 


Tell the experimenter to follow the 
instructions given below. (Author’s 
note: For the sake of honest results, 
I strongly advise that you don’t take 
a peek.) 


Hold both the toothpicks very close together several times, slowly increasing the distance 
and poke the subject’s forearm. Ask if he/she between the two toothpicks by a margin of 
felt one point or two. The subject, if being a few millimetres. Record the distance at 


honest, is likely to say “one”. Repeat this step which the subject recognises two distinct 
toothpicks instead of one. The 


MIND-READING ARM lesser this distance is, the 
California-based research laboratory, Andersen Lab, is sharper the ability of sensor, y 
designing a device which is connected to the specific place perception in the parietal 

in your parietal lobe that controls intentional or voluntary lobe. 


movements (called the posterior parietal cortex, if you must 
know). The device reads your thoughts, controls the signals in THE OCCIPITAL LOBE 
your parietal lobe and transmits the information to a robotic 


arm. Basically, you can control the robotic arm with your 
mind! The device has been successfully tested on monkeys. 


We are pretty sure all of 
you will agree with the fact 
that our sense of sight is the 


BRING 
MONKEY MORE 
BANANAS OR 
FACE MONKEY 
WRATH! 


WHEN THE OCCIPITAL LOBE GOES MISSING 

Two psychologists, DG Marquis and ER Hilgard, have done in-depth research on the occipital 
lobe. One of their experiments was done on monkeys. The scientists found that on the partial 
removal of the occipital lobe, the monkeys started to behave as if they were blind. They 
bumped into objects, looked for food by exploring the ground with their hands and did not 
blink or react to any sudden movements. However, their pupils appeared to contract in the 
presence of bright light. This reaction showed that the visual cortex is not required for the 
brain to respond to light stimuli. 


most wondrous of all our senses. And the 


most complicated too! This is why there is a 
whole lobe which has been assigned to do 
the work of seeing. The occipital lobe, set at ; io aor 
the back of your brain, contains a mysterious ITS THE : AVERY LABS! 
place called the ‘primary visual cortex’. This TERMINATOR! 

busy and officious sounding part of the brain 
processes visual information of all kinds. 


The brain’s eyes 

Basically, when we talk about our sense of 
sight, we are referring to everything that 
the occipital lobe does! Follow us carefully THE TEMPORAL LOBE 

as we explain how the occipital lobe lets us 

‘see’ things. The eye receives visual data, 
that is converted to visual representations. 
These are projected onto the primary visual 
cortex, thus enabling us to see. That’s not 

all, the occipital lobe has other specialised 
areas which are involved in nitty-gritty visual 
activities like recognising objects, figuring 
out space, detecting movement, identifying 
colours and processing shapes. 


THE OCCIPITAL LOBE! 
HOME OF THE FAMOUS Peers REMOVING 


& 


How do you recognise your father’s voice on 
the phone? How can you identify the face of 
your favourite musician from a sea of faces? 
How can you close your eyes and remember 
exactly what your kindergarten school 
looked like? The answers to all the above 
questions lie in just one place — the temporal 
lobe. (continued on page 22) 


BRIGHT LIGHTS 
MADE THEIR PUPILS 
CONTRACT! 
DOES THIS MEAN 
THAT YOU DON'T 


S 
ox SWS 


THERE'S 
MORE! , 


NEED THE VISUAL 
CORTEX TO 
RESPOND TO 


VISUAL CORTEX! LIGHT? 
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As a child | was more interested in visual storytelling than in 
science. So | left the US when | was 19 to go photograph and write 
stories about herding goats in Northern Greece. | also produced 
my first pictorial anthropology book at that time on ancient 
funeral rituals of rural Greece. That’s how my career began. Then, 
20 years ago, | traded in my cameras and 2D microscopes for 
advanced 3D scanning machines, and my darkroom for multiple 
supercomputers. | still tell visual stories, but now they're about the 
inside of the body: from the cellular to the larger anatomies! 


— ALEXANDER TSIARAS, artist, photojournalist, technology innovator 


and CEO of Anatomical Travelogue, Inc. and TheVisualMD.com. 


INK, working in association with TED, 
is an annual conference that aims to 
fuel innovation and foster knowledge 
by bringing together the world’s most 
fascinating thinkers and doers froma 
range of disciplines. Watch Alexander 


Tsiaras’ talk at the 2010 INK conference 


THE INK CONFERENCE on www.theinkconference.com. 


in association with TED 


BRAIN, 


CROSS SSC HOIN-AL Vile yy 


In this image, the head is cross-sectioned to reveal the brain with 
the skull. The two types of brain tissue are visible: gray matter an 
white matter. These names are derived from their appearance to th 
naked eye. Gray matter is made up of the cell bodies of nerve cell 
White matter is made up of the long filaments that extend from th 
cell bodies transmitting the electrical signals that carry the message 
between neurons (a neuron is a cellin the nervous system). 
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Image courtesy. TheVisualMD.com. All rights reserved. 
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AMAZING SCIENCE 


The maker of memories 

The temporal lobe has the enviable position 
of storing all our memories. It works on 
several other areas like understanding 
language, remembering words and making 
sense of complex stimuli, like scenes, places 
and faces. In fact, new memories are created 
in a place within the temporal lobe, called 
the ‘hippocampus’. The story of how it was 
discovered is an interesting one. 


A PLACE CALLED THE HIPPOCAMPUS 

This is the story of Henry Molaison, also 
known as HM. Even as a young man, 
Henry suffered from epileptic seizures. He 
was referred to a surgeon who located the 
origin of his seizure activity in parts of his 
left and right temporal lobes. The doctor 
decided that the surgical removal of those 
parts would stop the seizures. He was 
right. But along with the seizures, Henry 
also lost his ability to form new memories. 
After years of observation, scientists were 
able to narrow down on the hippocampus 
as the region responsible for forming new 
memories. 


Test your memory quotient 
If you want to learn a little more about how 
memory works, do this simple experiment. 


Take a pen/pencil and a sheet of paper. Read 
the list of fifteen words given above, slowly. 
You may read the list twice. 


HIPPOCAMPUS AND NEW MEMORIES 


WE'LL GET 
RID OF THIS 


HENRY SUFFERED THE SURGEON 

FROM SEIZURES, SO HE LOCATED THE ORIGIN 

VISITED A SURGEON. OF THE SEIZURES IN 
HIS BRAIN. 
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Sun Cover Pig 
Paper Vision Market 
Game Juice Cousin 
Comfort Black Design 
Sugar Wheel Neat 


Now close the magazine, and draw small 
circles on your sheet of paper. Do this for 
exactly one minute. After a minute, recall 
and write down as many of the words as you 
can and then open the magazine again. How 
did you do? 


Now, without getting distracted on the way, 
repeat the same steps with the list below. 
Don’t forget to draw the circles! 


School Pen Graduate 
Uniform Chalk Career 
Teacher Playground Salary 
Book College Promotion 
Bag Degree Success 


How many were you able to recall this time? 
Better than the previous set of words, right? 


This is because our brains form stronger 
memories when there are chunks of related 
information. You can use this technique to 
memorise your schoolwork more effectively! 


UNFORTUNATELY, 


THE OPERATION 
WORKED! HENRY HE ALSO LOST THE 
LOST THE SEIZURES. ABILITY TO FORM 


NEW MEMORIES. 
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Having wandered through the territory 
of the lobes, let us now discover the other 
major parts of the brain. 


What is the difference between waving 
and writing? Or knocking and knitting? 
Movements like waving and knocking are 
simple. Whereas writing and knitting are 
complex movements that require greater 
precision, timing and the right technique 
to execute. This is where the ‘cerebellum’ 
comes into action. 


The joy of movement 
The biggest role the cerebellum plays 

is in the fine-tuning and coordination of 
movements. This part of the brain also plays 
a role in fear and pleasure responses and 
in maintaining balance. Any damage to the 
cerebellum can interrupt your life in so 


many ways! Read the story of how it affected 
Billy McLaughlin. 


WHEN FINGERS MOVE ON THEIR OWN 
Composer Billy McLaughlin loved to play 
the guitar. One day he injured his hand, and 
figured it was just a matter of time before 
he could get back to playing the guitar. 

But he noticed that something was wrong 
with his hands, in addition to the swollen 
fingers. Sometimes, even though he knew 
what he wanted to play, his fingers would go 
ahead and do something entirely different. 
He was diagnosed with ‘focal dystonia’, 

a neurological movement disorder. This 
caused his left hand and fingers to spasm 

at unpredictable moments. Today, he is 
living with the condition and trying various 
treatment options. 


Do it Yourself! 

There is a simple way to test whether your 
cerebellum is in working order. Let us try it, 
shall we? 


Choose a point that is approximately an 
arm’s length away from you. This is your 
target. Now reach for the target with your 
fingertip. Observe the path your finger takes 
to reach the target. If you follow a direct 
and straight path, it indicates that your 
cerebellum is doing just fine. People with 
cerebellar damage, reach for it slowly and 
erratically. 
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was diagnosed with Parkinson’s disease, which 
had probably resulted from frequent injuries to 
his head. Eventually, he had trouble speaking, 
swallowing and walking. He is still battling 
with the disease, but has not lost his fighting 
spirit! 


Try this at bedtime 


The reticular formation, within the brain 
THE BRAIN STEM stem, is responsible for our sleep cycles. Did 


you know that sleep is needed to strengthen 


Although thinking, planning and memory? Try this memory-enhancing 
communicating are some of the higher technique: 
functions of the brain, it also performs some Right before you sleep, spend some time 
basic functions which help us survive. These recalling everything you learnt during the 
include regulating breathing, heartbeat day in the same order that you learnt it. Do 
and blood pressure — processes which are not refer to your books, unless you have 
handled by the ‘brain stem’. forgotten something. As soon as you are 
done, go to sleep without saying a word 
Why we can breathe to anyone! Although this activity does not 
The brain stem is a cluster of organs, produce immediate results, it has been 
consisting of the pons, the medulla known to considerably strengthen memory 
oblongata, the midbrain and the reticular over a period of time. 


formation. Each of these parts performs very 
specialised functions which help keep us 
alive. In fact, all our basic reflexes (including 
swallowing, sneezing and coughing) 
are carried out by the brain stem. It also 
controls our sleep cycles and regulates 
blood pressure, respiration and heartbeat. 
Our posture, facial expressions and eye 
movements are managed by the brain stem 
too. Damage to the brain stem can lead 

to serious life-threatening (if not fatal) 

conditions, including coma and Parkinson’s 
disease. 


ALI’S FIGHT 

On October 2, 1980, American boxer and 
former world-champion Muhammad Ali 
fought against Larry Thomas. Although Ali 
displayed plenty of grit and courage during 
the match, his reflexes were slow, his 
movements were weak and his decreased 
motor skills could not be overlooked even 
by his biggest fans. He lost the match. But 
sadly, he had lost more. Muhammad Ali 
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For instance, inserting 
electrodes into a part of the 
brain called the ‘orbitofrontal 
cortex’ can make you feel 
pleasure. 

But are there dangers in 
having euphoria just a click 
away, all the time? Would 
it be a bad thing or a good 
thing to feel intense pleasure 
at the push of a button? The 
research continues. 


auditory nerve and provide a 
sense of sound. 

Another case where 
electrode implants are 
working wonders is 
Parkinson’s disease, a 
condition in which parts 
of the body, like the hands, 
shake uncontrollably. In 
this mode of treatment, very 
small probes are inserted © 
into the brain and the 


DE 70 Dr.Jandeep Banga 
/Curiouscit 


ur brain is like a 
castle on a hill — well- 
protected by a thick 


skull and away from routine 
injuries and infections. 
But what happens when 
something goes wrong within 
this high-security fortress? 
Over the years, scientists 
have thoroughly researched 
the working of the brain, and 
are now trying to hack it, in 
order to cure diseases. After 
having figured out how to 
detect and interpret brain 
signals, researchers are 
now finding ways to insert 
electrodes into special areas 
of the brain to cure many a 
disease. In a sense, cyborgs 
(beings with biological and 
electronic parts) are already 
walking among us! For 
example, large numbers of 
deaf or near-deaf people have 
been fitted with cochlear 
implants also called ‘bionic 
ears’, which are electronic 
sound-processing machines 
connected to batteries that 
stimulate the hearing or the 


electrical impulses emitted 
by them are called ‘deep 
brain stimulation’ (DBS). 
This kind of stimulation helps 
overcome the tremors and 
slowed movement caused by 
Parkinson’s. 

Experiments have been 
conducted on animals to see 
the effects of DBS. One of the 
most striking demonstrations 
was done in 1964, by Dr. 
Delgado when he caused a 
bull, which was charging 
towards him, to stop in its 
tracks and trot away. He 
had used a hand-held radio 
transmitter to stimulate 
pleasure-giving electrodes, 
which had been implanted 
into the bull’s brain the 
previous day. 

Today, medical technology 
allows such electrodes to 
be completely implanted 
into the human body (along 
with a battery pack the 
size of a matchbox) to treat 
some diseases such as 
Parkinsonism and 
major depression. 

However, there are 
other controversia 
uses of DBS. 


ASTOUNDING FEATURES 
OF THE CASTLE 


1) The amazing castle called the 
human brain has about 100 billion 
cells, which is approximately 
equal to the number of stars in 
our galaxy. 

2) It can come up with more 
ideas than the number of atoms 
in the universe! 

3) It weighs only about 2 percent 
of our body weight but consumes 
about 20 percent of our energy, 
which is enough to light a 25watt 
light bulb. 

4) More electrical impulses are 
generated in one day by a single 
human brain than by all the 
telephones in the world. 
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GOOD EVENING. THIS 
IS FLIGHTY FLUTTERBY, 
REPORTING FOR FAUX 
‘ NEWS FROM THE 
BANYAN LAGOON. 


ey W% 


7» BROKEN NEWS: THE STRANGE CASE OF 
©’ WHAT SOLINDS LIKE AN IMPOSTOR IN 
fee MASTER QUACKALINGAM’S TROOP. 
‘$ GO DOWN TO THE WATERLINE! 


Ane ial 
“i ire i= 
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COUNT OFF, TROOP. } 
8 Saal 


BROKEN NOW:TWEET GOES THE DUCK! 


ENNA?! WHAT IS 
‘TWEET’? I'VE HEARD OF 
A DUCKLING TURNING 
INTO A SWAN, BUT 
NEVER A TWEETY BIRD. 


am 


' 


| THINK HE’S ..IT’S FUN TO BE 
EXPERIMENTING DIFFERENT THINGS 


AT DIFFERENT 
WITH WHO HE IS. TIMES. 


PS EARLIER TODAY, WE WENT OUT 
TO LEARN MORE ABOUT THE 

TWEET. HERE’S WHAT PEOPLE 
ARE SAYING ABOUT IT. 
; 7 


HE WAS SUCH A NICE 
BOY. | DON’T KNOW 
WHAT HAS COME 
OVER HIM, WITH ALL fox 
THIS TWEET-SHWEET! 


OUR MOTTO IS ‘BE PREPARED’, 
BUT THIS HAS TAKEN ALL OF 
US BY SURPRISE. 


suojeowunuuiod yseWds © 
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LOOk, | HAD BUSS NAS RR E ATR 
ABSOLUTELY | DON'T KNOW. PERHAPS TOO ISS 
NOTHING To DO MUCH SOCIAL NETWORKING? 

WITH IT. a a aT 


As MAYOR, IT IS MY 
RESPONSIBILITY TO ENSURE 
THAT CITIZENS SPEAK CLEARLY, 
ENUNCIATING EVERYTHING. ALL 
SOUNDS MUST ADHERE TO THE 
AURAL PRINCIPLE. THE LANGUAGE 
COMMISSION IS MEETING LATER 

IN THE DAY TO DISCUSS IT. 


SO TELL ME, 
SERIOUSLY, WHAT'S 
WITH ALL THIS 


WELL YOU HEARD WHAT 
PEOPLE HAVE TO SAY, 


Nene — 


OH! UMMM... 
BE RIGHT BACK! 


MASTER HU FLU LO SAY: COLOURFUL PLASTIC OBJECTS OFTEN MISTAKEN FOR FRUIT AND EATEN 
BY BIRDS AND CHICKS, CHOKING AND KILLING THEM. PARENTS EVEN FEED OBJECTS BY MISTAKE TO 
OWN CHICKS, RECENT STUDY FOUND 9S PERCENT OF DEAD BIRDS HAD PLASTIC PIECES IN STOMACH. 


suogeaiunuuios yseids @ 
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In 1816, Scottish inventor, Sir David Brewster, came up with an invention that 
means ‘beautiful form watcher’ in Greek. Can you guess what he invented? 
Hint: It produces a variety of colourful images that are always symmetrical. 


The Swedish chemist J6ns 
Jakob Bowes named this 
element cue Norse 

G of ali is radioactive 
(a proper Pic was first 
discovered by Marie Curie. 
Incidentally, 2011 is exactly 
100 years after Curie was 
awarded the Nobel Prize in 
Chemistry), a nuclear fuel, 
and India happens to be rich 
in it. Which future energy 
source are we referring to? 


Benjamin Franklin is credited with 
the invention of bifocal lenses. But he 
is famous for et another discovery 
that was ir Bae d by his famous ‘kit: 
yerim« What did he discover? 


Questions set by P.S. Rajagopal 
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EUREKA! 


Solutions to 1.Q., Issue 2 (See Brainwave Issue 2, page 19) 
Lit Depre l De OP Gree Or Wel nope] i Grete Webs bea Oral Fal si ep 


15750° ©3510 ~ 6500 15-15 10 ~16 
If something we are very familiar with were broken down into its constituent atoms, this is the 


empirical chemical formula we would arrive at. Can you identify the thing? 


The two common bacteria present in this substance are the golden-yellow coloured Staphylococcus 
aureus and the blue coloured Pseudomonas pyocyanea. This is a possible explanation for its colour. 
What are we referring to? 


Here are a couple of extracts from Gulliver’s Travels: 

“Wonderful kind of engine...a globe, half silver and half of some transparent metal.” 

“He seldom did anything without consulting it: he called it his oracle ...” 

What are the Lilliputians describing here, something they believe is the god that Gulliver worships? 


Saul Bellow is an author who won the Nobel Prize in Literature in 1976 and is known to possess 
strong opinions on many everyday objects. Here is one of them — “It permits us to jump back and forth, 
mix up beginnings, middles and ends. Nothing happens in any sort of order... Distraction catches us 
all in the end and makes mental mincemeat of us.” 

What invention, originally called ‘Lazy Bones’, is old Saul bellowing about? 


The discovery of which element is being depicted in this Joseph Wright painting? 
If it helps, the bearded chap is named Hennig Brand. 


(Quiz set by Thejaswi Udupa) 


A uh epee in 
Hampshire, Portcneder, Evaland,, 
BLOSSOMS IN 
=“ two COLORS — 
, PINK AND WHITE .~ 


Submitted By 
~ Quyhn-Anh Tran, Atlantic City, Nv., USA 


ne. 


PNoccito Frog —- N10, 94-YEAR-OLD 
DURING A 2008 EXPEDITION © THE FOXA HAZEL SOARES 815 


N\OUNTAING IN WEST PAYA, INDONESIA, 
AUSTRALIAN SCIENTIST VAUL OLIVER DISCOVERED 
& TREE FROG POSSESSING A LONG Nose / 
THAT POWTS UPWARD WHILE SOUNDING A CALL! 


COMPLETED HER BACHELORS DEGREE AT 
MILLS COLLEGE IN OAKLAND, CALIE,USA, 
78 YEARS AETER GRADUATING HIGH SCHOOL F 


© 2010 Ripley Entertainment [ 


www riplays.com 
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SUBSCRIBE NOW! 


DOG ! 
Pay ONLY < 695 - Why pay = 75 every month ( 900 a year) at your news-stand to 


Get 12 issues of BRAINWAVE plus enjoy Brainwave? 
THE TIME COMPASS 
2 DVD Collection! 


PAY just & 695. now for 12 months worth of 


¢ Cutting-Edge Science * Latest Breakthroughs 
¢ Incredible Ideas * Easy-to-do Experiments 


and much, much more, delivered right to your door! 


plus 
THE TIME COMPASS 
2 DVD Collection 
worth = 600! 


This set showcases historic events in 
a full-colour animation style. 

You get your history lessons in the 
most entertaining and exciting way, 
featuring Great Empires & Lost 
Civilizations! 


YOUR DETAILS** 


Student's Name Credit Card 
rf Card Type: Visa 0 MasterCard 0 
ass al ——— Please charge < 695 to my Credit Card Number below: 


Date of Birth: (DD MM YYYY) 


Address: Expiry Date: 


Cardmember's Signature: 


City: CHEQUE / DD 


State: Enclosed please find cheque / DD no. 

drawn in favour of “ACK Media Direct Pvt. Ltd.” 
School: on (bank) 

for the amount 
Class: 


dated / 
Email (Student): 


Email (Guardian): 


ae ae ; Address your completed form, and any further queries, to: 
Tel of Guardian : (Ry: ACK Media Direct Pvt. Ltd., 
Mobile: The Forum, 3rd Floor, Raghuvanshi Mills Compound, 
Senapati Bapat Marg, Lower Parel, Mumbai 400 013. 


or send us an Email at brainwave@ack-media.com 


Parent's Signature: 


**All the above fields are mandatory for the activation of your subscription. 


TINKLE 30 “Ani an jversary Giveaway 
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h Birthday, w we're giving away 5 of , 


ave devices ees month for the next 4 months. 
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2 SCPE NE a I ty a bic Sneaks pecaw ean kenuawale ian ueddhinwhie: 
Me AUS OH eee is 2 a re ee Pe ge oO ry Sy er REE 
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sh no. 29, below Mahalaxmi Bridge, 
mi station. Mumbai- 400034 
line.co aS and comply fous Keriny online 


ide 


WINS AND LOSSES 
Issue 1 contest winners! 


Aishwarya Arun from Calicut 
suggested a great invisibility 
technique — a machine called the 
‘Invisibility Probe’. 


Arundhati P. Kalyan has some 
interesting opinions to offer on 

the pros and cons of living in an 
invisible world. Her verdict? “... even 
though an invisible life would be 
funny, happy, amusing and at times 
a little easier, it is far too impractical 
and I guess it would just turn the 
whole world upside down.” 
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Congratulations, girls! You 
each win a free subscription to 
Brainwave! 

To read Aishwarya and 
Arundhati’s entries, log on to 
www.brainwavemagazine.com. 


Yikes! We messed up! 


disaster on May 6, 1937 put an end to the use of zeppelins as a means of 
air transport, more than 32,000 passengers had flown in over 100,000 
million German zeppelins without a single accident.” 

100,000 million is an extraordinary number by any count: that’s enough zeppelins 
to blot out the sun over Europe and keep those poor 32,000 passengers flying non-stop 
for several of their lifetimes. What explains this strange event? Muddled brains, that’s 
what! The researcher rats down in Brainwave Labs went temporarily word-blind last 
month and mixed up miles with millions. A truly Hindenburgish disaster! It was 
shameful of us not to notice this error sooner, and we sincerely hope that you will 
forgive us for it. 

So here’s what we meant to say: “Before the Hindenburg Disaster on May 6, 
1957 put an end to the use of zeppelins as a means of air transport, more 
than 32,000 passengers had flown over 100,000 miles in German zeppelins 
without a single accident.” Quite a distance for a silly mistake to travel, no? 


[: issue 2 of Brainwave, page 9, we reported that “Before the Hindenburg 
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THE STICK THAT 


by Aarti Mohan 


This smart walking stick helps visually 
challenged people sense obstacles, avoid 
puddles and guard their precious stick — all 


at the same time! 


he oft-recalled 
picture of a blind 
person is that of 


someone wearing dark 
glasses and swinging 

a white cane while 
being helped across 

the street, usually by 

a good Samaritan. It 

is an image that spells 
helplessness and 
disability. Can the white 
cane be instead a smart 
device that helps its 
user rather than make xd 


his disability clear © 


LYye 
Ge layout and artwork: Pencil Sauce 


to others? Two 
10th Std boys in 
Gulbarga town 
certainly thought 
so. 


July 2002. It was monsoon 
time in Gulbarga, and 

the roads were filled with 
puddles. Sanket, a student 

of the Sharnabasaveshwar 
Public School, saw a blind 
man who was walking by 
with a stick, fall into a puddle. 
Sanket discussed this with his 
friend Prashant and that was 
how they came up with the 
idea of a better walking aid. 


ory! 


Under the guidance of their 
school teacher, Mr. Hemant, 
and Prof. Y.N. Ravindra, they 
designed an electronic circuit 
along with infrared radiation 
detectors and infrared 
emitting LED lights. Blind 
people have a very sharp 
sense of touch and hearing, 
and the boys made use of 
this information. Obstacle 
detection sensors are located 


at the left, right and bottom of 


the stick. The rays reflected 
by the obstacles through 


Story by The Alternative (http://thealternative.in), an online publication that 
seeks to bring mainstream focus to social issues in India. 


GRASS ROO ls 


the LED lights are captured, 
converted into sound and 
passed onto the headphones 
worn by the user. For each 
direction, the person hears 

a different tone. The device 
also contains micro-switches 
to detect manholes. Finally, 
in order to make the system 
more clever, an anti-theft 
alarm warns the user if the 
stick is being stolen. On 

the whole, the device was 

a huge improvement from 
the manual white cane used 
normally. It led to a lot 
of excitement among 
the children of a blind 
school who started 
using it. 


The smart walking 
stick won the 1st prize 
in the engineering 
category in the 

Intel Science and 
Discovery Fair in 
2003, and Sanket and 
Prashant walked onto 
the stage almosta 
year later to receive 

a prestigious award 
from the National 
Innovation Foundation in 
Ahmedabad. 

“Till now nobody in our 
family has done anything 
innovative”, chuckle Sanket 
and Prashant, hoping that 
people would take a cue from 
them and work on making 
something that has social 
impact as well. Something 
that can potentially get the 15 
million visually challenged 
in India to “walk free” on the 
streets must surely be a hard 
feat to match! 
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Hi! It's me, Thumbi! 
Nice to see you back 
here again! 


Let's see how many 
birds you can find 
‘hidden in this jungle! 


Learn more and find other fun activities at 
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PSST!! 
I counted 6. See if you 
can find them all! 


Oye, thats not all! 
There’s more to do! 


Step1- Go to a computer with a webcam 


Step2- Go to the web adress: 


www.earthwave.in/brainwave 
and click on this month's magazine 


Step3- The website will ask if you want 
to allow it to use your webcam. Please 
allow it to do so. 


| Step4- point this black and white bird 
' atthe webcam, and see what happens! 


www.eatrthwave.in 
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story by Shreekumar Varma 
artwork by Rajiv Eipe 


Witcheroo 


All kinds of things were happening... 

First, the door flew open. On its own! A 
locked door! Mummy was in the kitchen 
with my breakfast. “Tishoo—Tishoo— 
TISHANI!” “Yeah, Mom!” She made me 
eat everything she’d made, and I still felt 
famished. That’s the kind of day this was 
going to be! 

In the school bus, Arti (who wasn’t taught 
how to stay in one place) leaned so much 
out the window her face would surely have 
smashed into a pole. I just said ARTI! Not 
loud or anything, and she was whisked 
in, as if invisibly. Everyone stared. No one 
heard me, so they just thought she’d saved 
herself. 

I waited breathlessly for more, but classes 
went on normally. Simbu (Sinbad the Sailor 
alias Gunaseelar) was caned, Little Johny 
(K. J. Janakaraj) was told, “Never darken 
my class again!” and Shilpa forked Ratty’s 
(Rathi Menon) gulab jamun with her 
compass. Everyday things. I began to feel 
normal again. 

“Tish! Tish!” 

“Yes, Mom---” 

The class chortled. My voice had risen 
sharply. Mrs Gyaarah Singh frowned. She 
raised a cold eyebrow. “I’m not your mom.” 
A chill filled the room. I could have sworn 
it! Yes, Mummy was at the entrance, calling 
me. I’d seen her! Where did she disappear? 
It was weird! 

God, someone get this glaring Gyaarah 
out of here! 

The thought barely formed in my head 
when the peon walked in. “Madam, 
Principal sir wants you in his room now.” 

I was trembling! 

And then, as if someone, somewhere, felt 
sorry for me, I got my answer. Mini Miss 
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(tallest Physics teacher in the world) said: 
“Tell me, who’s seen Hampi?” 

I put up my hand. “I went last month.” 

“You did? And what did you do there?” 

“T—um-—sat on the rocks and got hurt. It 
was so hot!” 

“Right!” she said hastily. “Listen to this! 
Pll briefly tell you about the CH Effect. The 
Chameleon Hampi Effect.” I was so stunned 
by her next words, they kept striking me 


se 


© Rate € Hs 
#8 


like random arrows. 

“Tt happened in Hampi---at first everyone 
believed it was a miracle, being a place of 
temples and all. It was also some sadhu to 
whom it happened first---he merged with 
the surroundings! Don’t look so shocked, 
he did. He found he could influence things 
around him. In ’78-’79, they did some 
research in the area and found things about 
chameleons there--- gene transfer, they 
reported. Look that up. Tell me when you 
come next Wednesday.” Mini Miss loomed 
over us with a lovely smile. One day, she’ll 
kill us with assignments. “Ground lion, if 
you know your Greek. Chameleon. Khamai 
is “on the ground”. Leon, of course, is 
“lion”. That’s why they’re kings of their 


surroundings. They adapt. Armed with 
human qualities, it’s even possible to change 
your surroundings.” 

“Never heard of it. How’s that possible?” 
whispered Video Balan (the only one 
in class with his own video camera). 
“Chameleon become human? And vice- 
versa? Hah. Hah. Hah.” 

“And their eyes! Upper and lower eyelids 
are joined, with just a pinhole for the pupil 
to see through. They can rotate and focus 
separately. See two things at the same time! 
Which means a 360-degree vision!” 

“T suppose the sadhu had all that!” 
smirked Video Balan. 

“The sadhu had all that,” Mini Miss said. 
“He was the first scientific subject of the 


o's °78-’79, THEY DID SOME RESEARCH 

IN THE AREA AND FOUND THINGS 
ABOUT CHAMELEONS THERE—GENE 
TRANSFER, THEY REPORTED. 


CH Effect Research Initiative. And because 
he already had some, well—powers, he was 
able to Anow what his surroundings held for 
him.” 

“Meaning?” I asked before I could stop 
myself. 

“Aha, Tishani!” said Mini Miss. “Meaning, 
he could merge into his surroundings, and 
realize their nature before actually seeing 
or knowing them.” 

This had become a really, really freaky 
day! 

And when I got into the bus and Simbu 
crept up from behind to push me away and 
grab my window seat, I swear I saw him 
first, turned back and pushed him away! 
Which was easy, because he was so stunned 
that he offered no resistance at all. It was 
like practicals for 360-degree vision! He 
sat directly behind me, and I could see his 
sulky face all the way till the bus reached 
his stope 
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p04 Streamlined: designed in a manner 
that offers little resistance to the flow of air 
or water 


p08 Cyborg: a person who is part 
machine 


RFID: Radio-frequency identification 


Interface: the connection between a user 
and a machine 


Electrode: the terminal through which 
electric current passes between metallic 
and nonmetallic parts of an electric circuit 


p10 Empathy: the identification of the 
thoughts, feelings, or state of another 


person 


p11 Finch: a bird of the family 
Fringillidae, seed-eating birds, native 
chiefly to the Northern Hemisphere and 
usually having a conical beak 


Shrike: a songbird with a strong sharply 
hooked bill, which preys on small birds, 
lizards and insects 


Skepticism: an attitude of doubt and 
disbelief 


p12 Siphon: transfer or draw off 


Rotifer: a minute multicellular aquatic 
animal 


Manoeuvre: carefully planned scheme or 
action 

Menagerie: a collection of live animals for 
study or display 

Bilateral: having identical parts on each 
side 

Invertebrate: an animal without a 
backbone 


Eee nee eer ee GLOSSARY 


p16 Gallantly: in an honourable manner 


p17 Galvanic Skin Response: an 
indicator of emotional state, through the 
measure of the change in the ability of the 
skin to conduct electricity due to the change 
in the functioning of the sweat glands 


Visuospatial Processing: understanding 
and interpreting the positions and 
relationships of objects within the space 
around them 


Voluntary: conscious 


p16 Alacrity: eagerness and enthusiasm 


Sensory perception: the understanding of 
information gathered by the sense organs 


p19 Visual field: the space that can 
be seen by one eye without changing its 
position 


p22 Seizure: an attack of intense and 
involuntary muscle contractions 


p23 Auditory: relating to hearing 


Coordination: the act of making different 
things work together towards a goal 


p24 Fatal: ending in death 


Coma: state of sleep from which one may 
not wake up 


p25 Probe: a device, used to explore, 
investigate or measure 


p26 Protoplasm: a semi-fluid, 


transparent substance which is the living 
matter of plant and animal cells 
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CAPTION CON Mesik: 


HOW DID THE SECOND BRAIN RESPOND? 
EMAIL YOUR FUNNIEST CAPTIONS, WITH ‘SAID ONE 

BRAIN TO THE OTHER’ IN THE SUBJECT LINE, TO 
BRAINWAVEQ@ACK-MEDIA. COM BY 02/03/2011. THREE 
WINNERS WILL GET GOODIE BAGS! 
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ACE ACCESSORIES 


Glowies - Drag your feet all you want with these 
glow-in-the-dark shoes! Powered by the static 
electricity produced when the soles of these shoes rub 
against the floor or a carpet, it’s the ultimate weapon 
against the monsters of the dark! Kick the night away 
with Glowies! 


CNo.100. 
Price: 400 Picofarads (or) Your Sole 


The Battery of Life 
- Tired of having to 
constantly recharge 
or throw away dead 
batteries? The Battery 
of Life never dies! 

It lives forever and 
ever. And ever. How? 
You tell us! The most 
scientifically accurate 
guess will win a big 
prize! 


CNumberless 
Priceless 


Miniature Cow - Fits in your pocket!* (‘Depends 
on size of pocket.) The mini cow produces endless 
amounts of milk and dung, if fed properly. The dung 
can be used as a fertiliser or as fuel that produces 
heat and electricity. You can use the milk to grow 
taller, remove kitchen stains, polish silver and shine 
your shoes. 


CNo.38810. 
Price: =300/- 


Space Monkeys - Magic dust that grows into teeny 
simian-like creatures when exposed to neutrino 
radiation from the Sun! Watch them multiply, throw 
poop at each other and rewrite Shakespeare’s plays on 
nano-typewriters! 


ONo. 384-80 
Price: %1942/- 


Solar TalkaTee - Made 
of material that absorbs 
energy from all colours 
of the rainbow. This 
energy is converted into 
electricity which is used 
to power a tiny hands- 
free mobile phone that [A 
is wired into the T-shirt 
collar. Make everyone 
think you’re mad by 
constantly talking into 
your Solar TalkaTee! 


ONo. 43556 
Price: Call us to find out. 


Tesla Coil v.2.0 - Startle your friends and family 
with this wireless power transmitter! The moment 
they walk into its field of radiation, their phones and 
laptops will start charging automatically! How very 
strange! 


ONo. 1119732 
Price: ~1856/- 


‘For more details on our products, write to: Somnium Inc., #42, Narlikar Plaza, Plot no.1966, Kepler 


_ Avenue, Chiba City - 6EQUJ5, Zemeckistan. 


| PLUS! SHARE YOUR WACKY GADGET IDEAS WITH US AND WIN PRIZES! MAIL THE BLUEPRINTS 
} FOR YOUR STRANGE AND WONDERFUL INVENTIONS TO BRAINWAVE@ACK-MEDIA. COM. 
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Dear Reader, 


March 14 is a very special date for science lovers. For one 
thing, Albert Einstein — one of the greatest scientists 
who ever lived and also one of my personal heroes — was 
born on this day. We at Brainwave, in our own small way, 
are commemorating his 132nd birthday with a thrilling 
time travel adventure in which young Alby — who now 
interns at Brainwave Labs — has a pivotal role to play. 

The other reason March 14, is special is because it’s 
Pi Day. (Why? Because 3.14 is also how the decimal 
notation of pi begins). Pi is perhaps the most influential 
mathematical constant ever. (Coincidentally, pi is an 
integral part of Einstein’s famous field equations that 
describe the properties of spacetime, among other 
things.) Aryabhata, the ancient Indian mathematician, 
also spent a considerable amount of time approximating 
the value of pi, arriving at the understanding that pi is an 
irrational number. Young Aryabhata, or Arby, is another 
central character in our cover story this month. 

A favourite Pi Day activity for science geeks around the 
world is the baking of pi-themed pies. We plan on baking 
our own pi pie as well, here at Brainwave. Why don’t you 
do the same? When we’re all done, let’s take photographs 
and compare our pies. The pie with the most accurately 
circular diameter wins! Are you game? You can email us 
your pi pie pics at brainwave@ack-media.com. 

Elsewhere in this issue, we have refrigerators made of 
clay, mini road rollers, angry tapeworms, majestic lions 
and lots else. Curious? Off you go, then. 


Scientifically, 


ares aaa Editor 
vinayak.varma@ack-media.com 


Write to: ‘Brainwave’, c/o Amar Chitra Katha Pvt. Ltd., #254, 2nd 
Floor, 6th Cross, ist Stage, Indira Nagar, Bangalore - 560038 
Email: brainwave@ack-media.com Phone: (080) 40002800 


Brainwave is published by Samir Patil for Amar Chitra Katha Pvt. Ltd. 
Forum Building, 3rd Floor, Raghuvanshi Mill Compound, Senapati 
Bapat Marg, Lower Parel, Mumbai - 400015 


Printed at: Indigo Press (India) Pvt. Ltd., Plot no. 1, C/716, Opp. Dadoji 
Konddeo Cross Road, Between Sussex and Retiwala Industrial Estates, 
Byculla East, Mumbai - 400027. 
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CONSERVATION 


The Brainwave Student Advisory Board: 

Ishan Bhatt, Sanket Marwah, Simran Singh, Rishi Balasaria, Pooja Yadav, Sharang Parekh, 
Ananya Gouthi, Ninaad Adhvaryu, Rahul Patel and Rahil Koshti from The Riverside School, 
Ahmedabad and Parina Muchhala and Krisha Shah from Gopi Birla Memorial School, Mumbai 


INBOX 


New advisors! New advisors! 


“[ just got your magazine from a friend of mine. I must say, it is mind 
blowing! Science really interests me. I have already written for several 
newspapers and a magazine. And a concluding request: I too would like to 
be in the student advisory board! I hope ’'m not let down!” 

— Parina Mucbhala, Gopi Birla Memorial School, Mumbai (via email) 


“I am interested in joining your advisory team. This magazine is amazing. 
It has many different, creative and innovative ideas!” 
— Krisha Shah, Gopi Birla Memorial School, Mumbai (via email) 


Dear Parina and Krisha, 


Groucho Marx, the great comedian, once sent an angry telegram to the Frair’s 
Club that read: “Please accept my resignation. I don’t want to belong to any club 
that will accept people like me as a member!” It’s obvious that neither of you 
possess the good sense that Groucho did, and we at Brainwave couldn’t be happier 
for it! Yes, the results are just as you predicted! We’re thrilled that you’d like to 
join our team of student advisors, and we’d love to have you on board! Having 
enthusiastic young talent working with us can only increase our reputation! 


The young scientists that currently comprise the student advisory board have 
been giving us lots of cool ideas for Brainwave over the past few months, and 
they’ve been super about it. But being part of an elite group can often get lonely 
and dispiriting. Your entry to the board will be just the kick in the pants they’L 
need to get some new inspiration going. Now it only remains for the both of you to 
get your best boffin wigs on and think up some amazing science for us. 


And just so the rest of you readers aren’t left behind in all this, here’s some 
even cooler news: in light of recent developments, we’ve decided to throw the 


doors to our student advisory board open for general membership. All you need, 
if you should decide to apply to this distinguished club, is a sound mind, a refined 
irreverence and a keen scientific spirit. A little extra enthusiasm wouldn’t go 
amiss either! You can apply for membership at brainwave@ack-media.com (put 
‘Student Advisor Alert!’ into the subject line of your email) or snailmail us at: The 
Student Advisory Board, Brainwave Magazine, Amar Chitra Katha Pvt. Ltd., # 
254, 2nd Floor, 6th Cross, 1st Stage Indira Nagar, Bangalore - 560038. 


— The Editors, Brainwave 
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EUREKA! 


Solutions to ‘1.Q, (Issue 3, page 30) 


In 1816, Scottish inventor, Sir David Brewster, came up with an invention that means ‘beautiful form 
watcher’ in Greek. Can you guess what he invented? 

Hint: It produces a variety of colourful images that are always symmetrical. 

A: Kaleidoscope. 


It is something that’s put in your cola. It is also pretty toxic and one of the reasons why your mother 
asks you not to drink fizzies! This molecule’s chemical structure had foxed scientists for a long time. 
Till a German chemist, Friedrich Kekule, had a reverie about a snake seizing its own tail one 
sleepy afternoon. This ‘brainwave’ led him to crack the structure of the molecule. Which mystery 
molecule is this? 

A: Benzene 


The Swedish chemist Jéns Jakob Berzelius named this element after the Norse God of War. It is 
radioactive (a property which was first discovered by Marie Curie. Incidentally, 2011 is exactly 

100 years after Curie was awarded the Nobel Prize in Chemistry), a nuclear fuel, and India happens to 
be rich in it. Which future energy source are we referring to? 

A: Thorium 


In 184.2, Richard Owen named this species “terrible lizard” in Greek. We now know that not all its 
members were terrible, and none of them were lizards. They are considered to be the precursors of 
birds, and they went extinct 65 million years ago, probably due to a meteor strike on earth. What are 
we talking about? 

A: Dinosaurs 


Benjamin Franklin is credited with the invention of bifocal lenses. But he is famous for yet another 
discovery that was inspired by his famous ‘kite experiment. What did he discover? 

A: The kite experiment in 1750 led Benjamin Franklin to prove that lightning is actually an 
electrical current in the sky. 


The only person to answer all five questions correctly was - D.D. Jimulia from Mumbai. The 
1.Q. for issue 2 was answered correctly by C. Lakshmi Narayana of Pune, who was also the only 
person to answer all questions correctly. 


(This quiz was set by P.S. Rajagopal) 


C. Lakshmi Narayana from Pune also wins a prize for suggesting a smart technique to make the 
‘Piggy Fly’ (Contest, Issue 2). The contraption uses only paper and a paper clip! Log on to 
www.brainwavemagazine.com to see how the idea works. 


Solution to ‘The Great Switcheroo’ (Number Theory, Issue 2, page 31) 


Take any room number, say 12. How many times does the switch get flicked off and on? 

As many times as there are factors of 12. The factors of 12 are 1, 2, 3, 4, 6 and 12 - meaning, there are 
6 factors of 12. So the switch will be flicked off. Why? 

Just count - on, off, on, off, on, off - the sixth flick is ‘off’. 

So for any room, if the number of factors of that room number is even, it will be switched off. If it has 
an odd number of factors, it will be switched on. 

All numbers execept perfect squares will have an even number of factors. Why? 

Because factors come in pairs - e.g. 12 = 1x12, 2x6, 3x4. These factors come in pairs and the total 
number of factors is always even. Except for perfect squares like 4, 9, 16, 25. Because in one of the 
pairs, both the factors are the same, like 25 = 5x5 (5 is only one factor, not two!!) 

So, how many perfect squares are there between 1 and 100? 

There are exactly ten: 1, 4, 9, 16, 25, 36, 49, 64, 81, 100. So, ten rooms will have their lights on at the 
end of the game. 


The readers who got this puzzle right are Divyansh Bhutra and Uwais Ulde. 


March 2011 05 


Zs 


| f ; 4 4 1; 5 ’ 4 ; | | 5 id ScRIPT BY VINAYAK VARMA 
| | a 4 a \ yj . 4 ) fr ABER MAA 7 FENCE SAUCE 
C 


gimmil YOUNG ALBERT EINSTEIN, BROUGHT 
; = TO THE FUTURE IN DR. DODO'S TIME 
MACHINE. (SEE ISSUE 1 OF BRAINWAVE 
FOR THE FULL BACK STORY!) 


DEEP UNDER THE DOLPHIN'S NOSE f C 4 CONFIDENTIAL 
PROMONTORY IN THE NILGIRI HILLS, AX , % KEEP Our: 
DOWN IN BRAINWAVE LABS. A crisis. [ff - =F} ° 


WHERE HAVE YOU 
GONE OFF TO, OLD 


ope 
FELLOW?! es Dr. DO... ER. 
: YES, ALBY? 


COME, FOLLOW 
No, SKREEE!! Me! COME SEE 
| MEAN, YES, WHAT I'VE 
SKREEE!! HE'S FOUND! 
BEEN MISSING, YES! 


VY But | KNOW 
WHERE HE IS! 27 


KNOW, ALBY! | 

CAN'T FIND HIM 

EITHER. | HAVE 

NO IDEA WHERE No TIME FOR 
HE'S GONE OFF THAT, DR. SKREEE!! 


| SAY! WHAT ARE 

YOU...? ARBY! 
YOu'RE NOT 

SUPPOSED TO...! 


YOUNG ARYABHATA, ALSO 
FROM THE PAST. 
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THERE'S NO TIME TO 
WASTE! ARBY! STOP 
WHATEVER YOU'RE 


OVER HERE, 
SKREEE!! YOu 
HAVE TO LOOK 

AT THIS! 


OH mY! THIS IS 
NOT Goop! 


5 a S ‘ y, 

By gine ANG |: 

f ed vila E DISPENSER. \: 
NN; V BECAUSE OF A MWLFUNCT/ON IN iTS & 
Be GAUGE DIDNT NOTICE THAT 


Powe T BA 
THEUMACHI Kee 

\s ») Pits oF ITS Toe : 
‘ a wT ott Ow ER. 


(Aces 
Nor coop ar_ | REP Tic Pst co 1S Ww) 
A b coke ee ee y 
R Ur aes ‘ | , ; 
cA 2) Te. 


SEND iT 


> 1, A MESSAGE FROM 
Dr. Dopo! 


: OSE 

- . 
F ‘ 
ay. 


ad 
3. 


Xt 


Loiks Like EHS © Pe tere Larne 
2, GES ALBY, YOU GO TO 
RES Dr. Dopo’s STUDY AND 
START LOOKING FOR ANYTHING 
10 DO. THAT REMOTELY RESEMBLES 
oe DR. DoDO'S DRAWING OF THIS 
eae OCGS MACHINE. 


HERE'S WHAT 
WE'RE GOING 


"y)  ARBY, YOU HEAD DOWN Ee 
TO THE TODAGRAMAM VILLAGE 
ON THE DOLPHIN'S TAIL AND 
ASK CHIEF THALAI TO 
SUMMON BHOO, TELL HIM 


Reese) 2 IT'S URGENT! 


MEANWHILE, | WILL START 
LOOKING UP A COUPLE OF OTHER 
HIGH ENERGY SOURCES, IN 

'T FIND THE DODO'S 


IF YOU'D RATHER GO WITH IF YOU WANT TO HEAD 


IF YOU WANT TO STAY AND 
HELP DR. SKREEE!! LOOK UP 
OTHER ENERGY SOURCES, 
TURN TO PAGE ZZ, 


ARBY AND SUMMON THE 
AMAZING BHOO, TURN TO 
PAGE 14, 


TO DR. Dovo's STUDY 
AND HELP ALBY FIND THE 
OCGS, TURN TO PAGE 32, 
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LIONS 


OF LUANGWA 


Nithila Baskaran travels into the heart of the 
African wilderness for a close encounter with the 
kings of the jungle 
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he excitement mounted as the small eight-seater airplane 

prepared to land at the tiny airport at Mfuwe, the gateway 

to the South Luangwa National Park (NP) in Zambia. This 

was our first visit to an African wildlife reserve and the guide 
books had described South Luangwa National Park as “pristine 
Africa without the crowds associated with the more famous parks of 
east and southern Africa.” 


Beyond the tiny town of Mfuwe, people become very scarce as the 
flood cycle of the Luangwa River, one of the biggest rivers in Zambia, 
makes for terrain that is too harsh to live in. The river, which 
originates near the border of Tanzania and Malawi, is one of the few 
intact or unaltered river systems in all of Africa. One of the major 
tributaries of the mighty Zambezi, the Luangwa River travels over 
800 km becoming wide and meandering, forming several U-shaped 
bodies of water called ‘oxbow lagoons’ along the way. The flood 
plains near Mfuwe are about 10 km wide, and in several places, 
become isolated pools. I only had vague memories of studying about 
oxbow lagoons in school and here they were, these horseshoe lakes. 
Once part of the river, and cut off by years of erosion, they are now 
home to hundreds of hippos and Nile crocodiles. 


The drive from the airport to the entrance of the National Park was 
through picturesque countryside and our first glimpse of the famed 
animals of South Luangwa NP came as we waited to complete the 
entrance formalities on the bridge that spanned the South Luangwa 
River. The grey ‘rocks’ in the middle of the muddy river suddenly 
took on a new leyel of interest as one of our companions identified 
them as hippopotamuses. (Continued overleaf) 
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The Luangwa valley lies at the tail end of the 
Great Rift Valley formed 65 million years ago 
by earthquakes and volcanic eruptions that 
nearly succeeded in dividing Africa in two. 
What started as a natural disaster millions 

of years ago, is today one of the greatest 
wildlife spaces in Africa. The South Luangwa 
Park covers a massive 9050 square km and 

is dominated by flood plains and savannah. 
This spectacular park is home to 60 mammal 
species and 400 bird species with endemics 
(animals and birds only found in a particular 
region) like the Thonicroft’s giraffe and 
Cookson’s wildebeest. 


Once known to have one of the largest 
concentrations of black rhinos and elephants 
in Africa, the park saw its dark days from 

the mid 70s to the mid 80s. Poachers, who 
decimated the elephant populations and 
hunted the black rhinos to extinction, turned 
this incredible park into a slaughterhouse. 

It is estimated that 30,000 elephants were 
poached for ivory over a period of 10 years. 
Today, however, the park is considered a 
major conservation success. In the last three 
decades, the ivory ban coupled with effective 
patrolling has seen the 
population of elephants rise 
up to about 20,000. 


Our camp, located inside 
the national park, was set 
among shady ebony trees, on the banks of 
an oxbow lagoon. We were enthralled — from 
our rooms, we could see giraffes, zebras, 
waterbuck and birds of all kinds. For the rest 
of the stay, we referred to our verandahs as 
the “sitting safaris”! 


Early next morning, our safari started off 
with great anticipation — our guide was 
extremely knowledgeable about the flora 
and fauna in the park. As we drove by, 

we could see hippos in the water, Nile 
crocodiles basking on the sandbanks, 
zebras grazing, giraffes, impala, puku (a 
small antelope found only in Zambia and 
parts of the Democratic Republic of Congo) 
and a profusion of birds. I was struck by 
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ANDREW, OUR GUIDE 
AND DRIVER, STEPPED ON 
THE BRAKES. “LION!”, HE 

WHISPERED 


the contrast between the parks I had been 
to in India and this one. For starters, the 
savannah made for great visibility. Secondly, 
the population density of the species was 
immediately noticeable. And finally (and 

to my great delight), the opportunities to 
observe animal behaviour were abundant. 


One evening, on our drive we watched a 
pride of lions by the river — grooming, 
stretching and lazing about — looking like 
they were ready for a good night’s sleep. We 
continued to see some exciting sightings of 
feeding hyenas, and stopped by an oxbow 
lagoon to watch the sunset. As it was getting 
dark, we decided to make our way back to 
the camp. All of a sudden, there was a flurry 
of activity at the riverside. The lionesses in 
the pride we had watched earlier had just 
brought down a zebra. The smell of dust 
and blood hung in the air. The lionesses sat 
by with an air of accomplishment while the 
cubs fed on the kill. Soon the cubs were so 
full they could barely walk and we watched 
as they, almost comically, stepped away from 
the hunted zebra and fell on their sides. 
Their cubs sated, the lionesses stepped in 
and fed in turns. We watched 
them by the jeep headlights, 
and not wanting to disturb 
them anymore, left the 
scene. 


As we drove back in silence, replaying the 
images of the evening in our minds, Andrew, 
our guide and driver, stepped on the brakes. 
“Lion,” he whispered, and into our line 

of vision walked a massive male lion. He 
proceeded to settle down on the sand about 
ten feet away from the vehicle. We cut the 
engine just as he let out a massive roar. 

We could feel the vehicle shake. Awestruck 
by the power of the sound, we listened 
spellbound as the king of the African jungle 
continued his performance for the next ten 
minutes. Dominant male lions often use 

this form of vocalisation to maintain their 
supremacy over a territory. We were left in 
no doubt that we were indeed the trespassers 
in his domain. 
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"THE SCIENCE 


OF. 


@. Dr. Utpal Chattopadhyay / Curiouscity 


Energy is at the heart 
of all the work we 

do. From running 
trains and generating 
electricity to heating 
up your kettle and 
driving your car, 
energy makes the 
whole world tick! Read 
on to uncover its many 
guises and forms. 


The word ‘energy’ comes from 
the really old Greek word 
‘energia’ which, although 
sounds lofty, quite simply 
means activity. So, when you 
wake up on some mornings 
and declare that you don’t 
have a lot of energy, you are 
merely saying that you will be 
unable to do much work or be 
a busy bee. 


Cracking the energy riddle 
Amazingly enough (and 
luckily for us), there is not 
much of a difference between 
this original meaning of 
energy and the way science 
sees it. Scientifically speaking, 
energy is the ability to do 
work. So, when water gushes 
down a dam and falls on the 
blades of a turbine, the energy 
of the flowing water ‘does the 
work’ of spinning the turbine’s 
blades, and this spinning 
movement then helps produce 
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electricity. Water wheels 
(such as turbines) have been 
used for several generations 
in the past, for farming and . 
industrial process such as 
threshing grain and powering 
bellows (a bellows is used 

in smithies to force air into 
furnaces while forging’ 
metal; the moving flap in a 
harmonium is also a kind 

of bellows). In other words, 
the moving water possesses 
energy because it has the 
power to do work. - 

Back in ancient times, this 
power to do work was the 
first, most basic idea human 
civilisation had about energy. 
But our early ancestors were 
pretty confused about how 
many types of energy there 
were. For example, many of 
you might know that heat is 
a form of energy — you see 
it all the time when you boil 
water in a kettle. The water - 
heats up and makes the lid 
jangle up and down, therefore 
performing some work. But 
you might be surprised to 
know that the ancient Greeks 
and Hindus thought that this 
was the handiwork of fire, 
thought to be one of the five 
elements. Even as recently 
as the eighteenth century, 
scientists thought that heat 
was a kind of invisible liquid 
that flowed from hot things to 


cold things. 
But soon enough, scientists 
realised that heat was a form 


of energy — in fact, it is the 
very special energy connected 
to the movement of excited 
atoms and molecules. You 
can use heat energy to doa 
lot of useful things such as 
driving a steam engine to go 
from Bangalore to Chennai 

or run a generator to produce 


_ electricity. Err...electricity 


from heat? You got that right! 


Energy is everywhere 
The really cool thing about 
energy is that it can switch 
forms. That is, different forms 
of energy can be transformed 
or changed into each other. 
So then, how many basic 
types of energy are there? 
Well, there is kinetic 
energy which comes from 
movement, gravitational 
energy connected to the 
force of gravity, electroweak 
energy related to electricity, 
magnetism and radioactivity, 
and strong or nuclear energy 
linked to sub-atomic particles. 
But wait a minute, you~ 
might quip — what about 
chemical energy? And what 
about heat energy, or light 
and sound? Well, they are 


different names for the basic _ electric batteries). Or you 
cannot build yourself a small 
nuclear reactor at home 

to make rice and chapatis 
when your cooking gas runs 
motion, chemical energy is out. Although one form of 
nothing but electromagnetic energy can be converted ix 
energy stored in atoms and another, we are still hug 
molecules (for example, in dependent on fuels fre 


“energy types we just listed 
above. For example, heat 
is actually a type of energy 
associated with random 


a battery), and light is also under the Sronnd fe 
electromagnetic energy. And _—_ energy needs. Bu 
sound? It is a type of energy By the time YOU 
associated with the vibration - ding Brainu 
of air molecules. (But that’sa__ pretty sure that 
whole other story that we 
save for another day!) 


oi 


Can we run out of seer f 


discussing? Well, the pi 
is that the energy thi i } 

use to run our lives Tiéstly—— =f, Me 
comes from fuels like coal la”) 
or petroleum, which are ir: 
available in limited supply. 
You cannotcapture sunlight 
in an.instant and convert it 
into heat energy to run your 
car — remember that your 
car runs by burning petrol 
in the engine (eventhough 
these days a few cars run o 
a ee 


gsto 


and engineers would have 
discovered enough and more 

ernative sources of energy 
to ace fuels. * 


However, if you are 
thinking nhewe ae, you 
might then wonder how 


fossil fuels became a source 
of energy in the first place. 
_ Where does that energy 
‘come from? Believe it or not, 
VS energy in the sun 
‘converts to light and travels to 
the,earth. Trees capture and 
oc this energy as chemical 
energy. So, does this mean 
that we need to thank the 
nuclear energy in the sun for 
energising our world? Yes sir, 
you bet we do! 


- 


. 
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CONTINUED FROM PAGE 7 


THE BICYCLE IS SUCH A 

MARVELLOUS INVENTION. La oe 

ich pata bed Nes of OTHER VEHICLES, LIKE CARS, 
hp AREN'T SO EFFICIENT. A CAR 

ELIE dene ed @&).. MAY NEED AN ENTIRE LITRE 


EVERY TIME | PUSH DOWN 
ON A PEDAL, THE BIKE 
TAKES THE ENERGY | APPLY 


OF PETROL TO CARRY ME FOR 
THE SAME 15 KILOMETRES. 


AND TRIPLES IT. ALMOST AND JUST FINDING THAT 
ALL THE ENERGY | APPLY LITRE OF PETROL IS SO 
IS USED BY THE CYCLE DIFFICULT AND EXPENSIVE. 
— NOTHING'S WASTED! CRUDE OIL, FORMED FROM 

Y CENTURIES OF COMPRESSED 


AND BEST OF ALL, | CAN 
TRAVEL AN AVERAGE OF IS 
KILOMETRES ON A CYCLE 
WITH JUST THE AMOUNT 
OF ENERGY IT TAKES 

TO POWER A LIGHTBULB. 
BRILLIANT! 


FOSSIL DEPOSITS, NEEDS 
TO BE DUG OUT FROM 
DEEP UNDER THE SOIL AND 
REFINED TO MAKE PETROL. 
THERE ISN'T MUCH OF THESE 
FOSSIL FUELS LEFT IN THE 

, ss WORLD, SO IT'S BEST IF WE 
eas DON'T RELY TOO MUCH ON 
THEM, NO? 
My BIKE, ON THE OTHER HAND, IS 
POWERED BY THE FOOD ENERGY MY 
BODY CREATED FROM THE DOSA | 
ATE THIS MORNING. AND ALL THIS 
CYCLING'S NOT ONLY LOADS OF 
FUN, IT'S KEEPING ME HEALTHY AND 
MAKING MY MUSCLES STRONGER! 


| WONDER IF WE COULD 
INVENT A CAR THAT CAN RUN ON 

PLANTS AND IS POWERED BY 
MUSCLES INSTEAD OF MACHINE PARTS! 


“4 PRINS 


ALMOST! 
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WHEN THIS DAM’S GATES ARE OPENED, ITS STORED WATER 
(FULL OF POTENTIAL ENERGY! ) FALLS ON A WHEEL AND 
MAKES IT TURN. THE WHEEL THEN MAKES A TURBINE 

ROTATE. THE TURBINE, IN TURN, CAUSES AN ELECTRICAL 
GENERATOR UP THERE IN THE POWER STATION TO SPIN. THE 
GENERATOR IS JUST AN ELECTROMAGNET INSIDE A COIL OF 
COPPER. THE SPINNING OF THE ELECTROMAGNET MAKES 

THE ELECTRONS IN THE COPPER FLOW OUT — GENERATING 
ELECTRICITY! SIMPLE AND BEAUTIFUL! 


OH, LOOK! 
THAT'S ANOTHER 
WONDERFUL 
EXAMPLE OF 
HOW ENERGY 
CAN BE GAINED 
FROM A SET OF 
WHEELS. EXCEPT 
THAT IN THIS 
CASE, INSTEAD 
OF DOSA-POWER, 
IT'S GRAVITY 
THAT'S DRIVING 
>. THE WHEELS. 


THE DOC SAYS THAT REALLY BIG DAMS CAN MAKE REALLY 
BIG TROUBLE. THESE DAMS USUALLY BUILD UP MASSIVE 
RESERVOIRS OF WATER THAT CAN FLOOD ENTIRE VALLEYS, 
DISPLACE OR DROWN THOUSANDS OF PEOPLE, MAKE 
ENDANGERED SPECIES EXTINCT, CAUSE EARTHQUAKES AND 
LANDSLIDES, AND COMPLETELY UPSET THE 

ECOLOGY OF A REGION. 


hak if 


DR. DODO SAYS THAT NEARLY A 
QUARTER OF THE WORLD'S 

ELECTRICITY IS PROVIDED BY 
HYDRO-ELECTRICITY FROM 

WATERFALLS AND DAMS. IT'S 
CONSIDERED CLEAN ENERGY, 
BUT SOMETIMES, IT ALSO 
CAUSES PROBLEMS. 
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HARNESSED FOR AS LONG AS 
THE MOON KEEPS SPINNING 
AROUND THE EARTH. THE 
MOON'S GRAVITATIONAL PULL 
ON THE EARTH CAUSES TIDES 
ON ITS SURFACE WATER, AND 
THESE TIDES CAN BE MINED 
FOR ENERGY. 


THERE ARE ALWAYS COOL 
SOLUTIONS FOR EVERY 
PROBLEM, THOUGH, IF YOU 
ONLY THINK HARD ENOUGH 
ABOUT IT. 


DR. SKREEE!! SAYS 
THE OTHER WAY OF 


GETTING ENERGY 
FROM WATER IS FROM 
WAVES AND TIDES. 


WAVE ENERGY WOULD BE GOOD FOR US IF ONLY WE CAN OVERCOME 
ITS DISADVANTAGES. TIDAL ENERGY PLANTS ARE EXPENSIVE TO 

SET UP AND CAN BE DAMAGING TO THE MARINE ECOSYSTEM. THE 
OTHER OBVIOUS PROBLEM IS THAT THESE POWER PLANTS CAN ONLY 
GENERATE ENERGY WHEN THE TIDES COME IN, WHICH IS ONLY FOR 
PART OF EACH DAY. 


FOR INSTANCE, MINESTO, A SWEDISH COMPANY, HAS DEVELOPED 
A TECHNOLOGY CALLED DEEP GREEN THAT FLIES "SEA KITES” FROM 
DEEP UNDER THE SEA. THESE KITES HAVE GIANT 36-FOOT WINGS 
THAT SPIN AROUND, AND EACH KITE CAN GENERATE 


500 KILOWATTS OF ELECTRICITY PER YEAR. 
CAN YOU THINK OF MORE SUCH BRILLIANT IDEAS? 


POWER SOURCE, IMO, IS WIND 
ENERGY. I'VE BEEN READING A LOT 
ABOUT IT LATELY. IT SEEMS THAT UNTIL « 

} RECENTLY, PEOPLE THOUGHT THAT WIND 4 J 
J ENERGY COULD ONLY BE PRODUCED BY hy 
WINDMILLS. BUT MUCH IS ABOUT TO CHANGE, © 
AS YOU'LL SOON SEE. WINDMILLS, LIKE HYDRO 
POWER PLANTS, ALSO HAVE LARGE BLADES 
SET IN WHEELS THAT DRIVE TURBINES. AND THE 
TURBINES, AS ALWAYS, TURN ELECTROMAGNETS 
THAT FREE A BUNCH OF ELECTRONS AND SET 
OFF AN ELECTRICAL CHAIN REACTION. THE 
<—— DIFFERENCE IS THAT, INSTEAD OF WATER, 

THE FLUID THAT DRIVES THESE TURBINES IS 
WIND. WIND, OF COURSE, IS CLEAN AND GREEN 
AND FREELY AVAILABLE! 

WINDMILLS TOO HAVE PROBLEMS, THOUGH. 
FOR ONE THING, THEIR ENERGY PRODUCTION 
DEPENDS ENTIRELY ON THE WEATHER — AND 

IT'S ALWAYS DIFFICULT TO PREDICT THE 
COMINGS AND GOINGS OF THE WIND. PLUS, 
TO GET ENOUGH WIND ENERGY TO POWER 
ALL OUR HOMES, YOU'LL NEED HUNDREDS 

OF THOUSANDS OF WINDMILLS WORKING 
TOGETHER — HUGE WINDFARMS — WHICH 
CAN BE EXPENSIVE TO SET UP AND MAINTAIN. 
OF COURSE, THERE'S NEW TECH BEING 
DEVELOPED THAT CAN CHANGE ALL THAT. 


. 
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WE NEED... WE 
NEEDAAA....BAAA... 


| COME WITH 
AN URGENT BAAAH.... BBBEHH.... 


S| FROM 
SKREEEEE!! 


vat 


YES, THAT'S ME. 
I'M BHOOMI. 
WHO'RE YOU? 


Ps ent 


Oa pan To SPY ON SKREEE!!, 


TURN TO PAGE 22. 


TO SEE HOW IT ALL ENDS, 
TURN TO PAGE 32. 
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THE LIFE AND DEATH OF 
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story and artwork by Vinayak Varma 


Jr. was working as an engineer in a 

-E_ General Motors (GM) research lab. One 
evening, while experimenting with chemical 
additives, young Midgley found that adding 
a substance called TEL to petrol made 
automobile engines less noisy while starting 
up. TEL, snappily sold as ‘Ethyl’, turned out 
to be a big success. The noiseless new Ethyl- 
fortified petrol did good business for years 
and was sold all across the globe. 


|: the winter of 1921, Thomas Midgley, 


Midgley hadn’t properly researched all the 
effects of his little chemistry experiment, 
though. Ethyl, unfortunately, was only one 
part of TEL. TEL expands fully to the lethal 
‘tetra ethyl lead’. And lead, as you may 
already know, is hugely poisonous to the 
human body. It slowly kills all your major 
organs and destroys your nervous system. 


Lead is also thought to be a direct cause of 
cancer. By putting his anti-knock additive 
in petrol, Midgley introduced massive 
quantities of lead to the air we breathe. It 
has polluted our environment, damaged 
our health and reduced our lifespans. 

We continue to live with the ill effects of 
Midgley’s first major discovery. 


When GM realised what a horrible new 
technology their employee Midgley had 
helped invent, they shifted him out of the 
gasoline lab and put him in another division 
— the study of refrigerants. In 1930, Midgley 
came up with a cool new refrigerant, and he 
gave it an appropriately cool-sounding name: 
‘Freon’. Freon worked such wonders that 
people started using it all over the place — 
as coolants in refrigerators, in propellants, 
solvents, spray cans, inhalers and much else. 
It was Midgley’s second big breakthrough. 


Freon too had a nasty secret name, an evil 
tongue-twisting alter ego: ‘dichloro-difluoro- 
methane’. Dichlorodifluoromethane (say it 
three times fast!) is a chlorofluorocarbon, 
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or a CFC. And CFCs, scientists have realised 
in time, eat away large chunks of the ozone 
layer, our main shield in the sky against 
harmful ultraviolet rays. 


Ultraviolet rays are today known to cause 
skin cancer in humans. They also accelerate 
the greenhouse effect, leading to global 
warming, weather changes, the melting of 
the polar ice-caps, rising water levels and 

a future of natural disasters, drought and 
disease. 


Gin some Ol 


A NON-ELECTRIC 
FRIDGE? COOL! 


by Shreya Shrinath 


fs eae is a cooling apparatus. It 
requires a lot of electricity to preserve 
food and drink by cooling it and providing an 
effective shield against fungi and bacteria. 
But that’s the old story! 


Mitti Cool is 

a refrigerator 
which cools 
your water and 
keeps your 
vegetables 
fresh without 
using 
electricity! 
Invented by 
Prajapati 
Mansukhlal Raghavji, a potter from Gujarat, 
Mitti Cool is the common man’s refrigerator. 
It is made of clay and is energy efficient. This 
‘fridge’ has a 10-litre water tank at the top, 
while the lower part has a chamber which 
can be used to store vegetables or other 
eatables. The device works on the principle 
of evaporation. As the water evaporates, 
through the pores of the clay, it not only cools 
the water itself, but also the contents of the 
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In a single lifetime, Thomas Midgley, Jr. 
had engineered two of the most destructive 
chemicals known to man. Midgley’s death at 
the age of 55 was equally dramatic. Stricken 
by polio, he invented a complicated system 
of ropes and pulleys to help nurses lift him 
off his sick bed. One day, while struggling 
to work his machine, Midgley somehow 
succeeded in entangling himself in its many 
ropes. The more he struggled, the tighter 
grew the ropes, and poor Midgley was 
strangled to death. 


lower chamber. Mitti Cool also preserves the 
original taste of fruits and vegetables better 
than a regular fridge. 


The idea for such a fridge struck Prajapati 
during the devastating 2001 Gujarat 
earthquakes, when all his earthen pots 
broke. He recalled someone saying that “the 
fridges of the poor are broken”. “At that time 
it occurred to me — why not make a fridge to 
serve the needs of the poor?” says Prajapati. 


Born into a potter’s family in a village called 
Nichimandal in Morbi, it was only natural 
that Prajapati would have a future career in 
pottery. After completing his tenth standard, 
he started a manufacturing factory in 1988 
with a small loan of 730,000. He started work 
on the electricity-less fridge in 2001, and was 
finally successful in 2004. 


Prajapati Mansukhlal Raghavji received 

the National Award in 2009 from President 
Pratibha Patil, and several other accolades 
from the community. Prajapati sells his clay 
refrigerators for ¥2500 and exports them to 
the US, UK and Africa too. He has now begun 
work on non-stick frying pans and pressure 
cookers — all with clay. 


Mansukh Bhai can be contacted at 02828 
221156 OR www.mitticool.in 


This story is by The Alternative (http://thealternative.in), 
an online publication that seeks to bring mainstream 
focus to social issues in India. 


IT HAD BEEN A TERRIBLE FEW DAYS IN THE 
SMALL INTESTINE. SURESH HAD AN UPSET 
STOMACH, AND HAD BEEN LIVING ON AN 
EXTREMELY BORING DIET OF CURD RICE AND 


GLUCOSE DRINKS. ji Car 


WHAT, MA? MAKING 

ME EAT THIS WHILE YOU 

HOG IN FRONT OF ME. 
SO MEAN! 


THE TAPEWORM | 
SIE 


SCRIPT BY SHALINI 
SRINIVASAN 


= ? 
1, Oe 
ART BY PRABHA MALLYA 


| HATE THIS 


INTESTINE! | CAN'T 
BELIEVE | GOT THAT 
LOUSY FUZZWORM 
TO THE BRAIN, BUT I 
STILL. 


ILL. HERE !! 


AND SO BRINDA 
SCALED THE GREAT 
MOUNT OESOPHAGUS 
AND MADE IT AT LAST TO 
HER KINGDOM 
OF BRAIN !I!! 


PO ae 


PEGS TO BE CONTINUED 
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MN NUCLEAR 
FISSION OCCURS 
WHEN AN ATOM SPLITS 

INTO SMALLER PARTS. FISSION 
PRODUCES VAST AMOUNTS OF HEAT AND 
ENERGY. (WHEN A NUCLEAR BOMB EXPLODES 
FROM A FISSION REACTION, THE HEAT IT PRODUCES 
CAN DESTROY ENTIRE CITIES, AS SEEN IN HIROSHIMA 
AND NAGASAKI, DURING THE TERRIBLE AND TRAGIC 
LAST DAYS OF WORLD WAR II. 


WHEN CREATED IN A NUCLEAR POWER PLANT, 
THOUGH, HEAT PRODUCED FROM FISSION CAUSES 
WATER TO TURN INTO LOTS AND LOTS OF STEAM. 
THIS STEAM IS POWERFUL ENOUGH TQ TURN 
TURBINES, PRODUCING ELECTRICITY. (GO ON A CYCLE 
RIDE WITH ARBY TQ LEARN MORE ABOUT TURBINES, 
BACK ON PAGE I5. 


THE TROUBLE WITH NUCLEAR POWER |S THAT IT 
RUNS ON DANGEROUS CTIVE MATERIALS 
THAT CAN CAUSE RADIATION POISONING IN PEOPLE 
AND ANIMALS. IT ALGO NEEDS ENRICHED URANIUM 
— U-235 — TO CAUSE THE FISSION REACTION. But 
U-235 IS REALLY HARD TO FIND. ONLY 1% OF THE 

RANIUM FOUND IN NATURE IS OF THE U-235 TYPE. 

AROUND 99% OF THE URANIUM OUT THERE IS OF 
THE U/-238 TYPE, WHICH CANNOT SUSTAIN A PROPER 
FISSION REACTION. 


AND A NUCLEAR REACTION ALSO PRODUCES LOTS 
OF RADIOACTIVE WASTE, WHICH IS HARMFUL TO THE 
ENVIRONMENT AND DIFFICULT TO DISPOSE. 


COAL ENERGY WORKS A LOT LIKE NUCLEAR 
ENERGY: BURNING COAL TURNS WATER INTO STEAM 
THAT SPINS TURBINES. BUT COAL RESERVES ARE 
REDUCING FAST, SO THIS FORM OF ENERGY CANNOT 
LAST VERY LONG. ALSO, COAL ENERGY CAUSES LOTS 


OF AIR POLLUTION AND LEADS TO GLOBAL WARMING. 


GEOTHERMAL (GEO: EARTH, THERMAL: HEAT) 
ENERGY USES HEAT THAT IS STORED INSIDE THE 
EARTH TO DRIVE TURBINES. THIS KIND OF ENERGY 

IS THOUGHT TO BE CLEAN AND ENVIRONMENTALLY 
FRIENDLY. IT IS VIRTUALLY ENDLESS, AND CAN BE A 
GREAT FUTURE SOURCE FOR ALL OUR ENERGY NEEDS. 


— 


eed BILL GATES, THE BILLIONAIRE FI IST AND FOUNDER OF 
ICROSOFT, GAVE A TALK AT THE ANNUAL TED CON CE. HE SPOKE OF A 
NEW COMPANY THAT HE HAD INVESTED IN, CALLED OWER, AND SOME OF 


THEIR IDEAS Be THE fyi OF NUCLEAR ENERGY. THIS INVOLVED A ‘TRAVELLING 

WAVE REACTOR, A KIND OF REACTOR THAT COULD ey ALL THE BEST PARTS 

OF NUCLEAR ENERGY WHILE OVERCOMING ALL THE BAD PARTS. IT WOULD BE 

SMALL, EASY TO MAINTAIN AND GIVE OFF A HIGH ENERGY OUTPUT, AND IT WOULD 
CYCLE ALL ITS OWN WASTE. 


WATCH BILL GATES’ TALK A 
HTTP://WWW. TED.COM/ TALKS) 
BiLt_ -GATES. bib ai 


THE TRAVELLING WAVE REACTOR: A NUCLEAR POWER 
PLANT THAT IS ITS6 OWN WASTE DISPOSAL SOLUTION. 


“THE IDEA OF TERRAPt IS THAT, INSTEAD OF BURNING A 
PART OF URANIUM, THE 14, Ce 'S THE U-235, WE DECIDED 
LET'S BURN THE 99%, THE U-23 TIS Ki IND OF A CRAZY ID 
AND, BECAUSE YOU'RE BURNING THAT 99%, YOU HAVE A 
GREATLY IMPROVED COST PROFILE. YOU ACTUALLY BURN UP 
THE WASTE, AND YOU CAN ACTUALLY USE AS ea ALL THE 
LEFTOVER WASTE FROM TODAY'S REACTORS...ITS A GREAT 
Bape THE REACTOR BREATHES THIS DLE me AS. IT GOES 
ALONG. SO IT'S KIND OF LIKE A CANDLE. | THIS IS] OFTEN 
REFERRED TO AS A TRAVELLING CTOR. Nw 
TERMS OF FUEL, THIS REALLY SOLVES it: lage 


BS 


THE PROMETHEUS I, A CANCELLED SPACE MISSION 
THAT WAS MEANT TO ORBIT THE ICY MOONS OF 

JUPITER, WAS PART OF NASA‘S FIRST ATTEMPT AT 
MAKING NUCLEAR-POWERED SPACECRAFT. 


Hmm. ALL THESE 
TECHNOLOGIES 
HAVE SOME BASIC 
PROBLEMS. 


FIRST: THEY'RE 
ALL TOO 
COMPLICATED 


RESOURCES. 


SECONDLY, CAN ALL THESE 
FORMS OF ENERGY PRODUCTION GIVE 


THE GALILEO 2 ENOUGH WATTAGE TO AMONG ..[T REQUIRES COOLING, A POWER 
BRING DR. DODO BACK HERE? IT'S NOT THE TECHNOLOGIES CONVERSION SYSTEM THAT CAN 
EASY. AND THAT BRINGS US TO POINT WE'VE LOOKED AT, CONVERT THE REACTOR'S HEAT 

NUMBER THREE — SIZE NUCLEAR ENERGY WILL INTO ELECTRICITY, AS WELL AS 
AND PORTABILITY. REQUIRE THE LEAST SCREENING AGAINST RADIATION. 
AMOUNT OF PHYSICAL THAT'S A LOT OF DIFFERENT 


SPACE — WHICH IS STILL THINGS TO WORRY ABOUT. 
VERY LARGE. UNLIKE 
A NUCLEAR BOMB, A 
REACTOR THAT PRODUCES 
LARGE AMOUNTS OF 
HEAT FOR GENERATING 
ELECTRICITY NEEDS TO BE 
PROPERLY 
CONTROLLED... 


AND EVEN IF WE 
MANAGE TO CONSTRUCT 
A NUCLEAR ENGINE 
THAT'S SMALL ENOUGH 
FOR THE GALILEO 
0.75°S MINI-VORTEX TO 
SEND IT BACK IN TIME 
TO THE DODO, WE'LL 
NEED TO FIND ENRICHED 
URANIUM TO FUEL THE 
REACTOR. AND THAT'S 
DANGEROUS BECAUSE 
ONLY TOP SECRET 
DEFENSE LABS AND 
TERRORISTS POSSESS 
ENOUGH OF THAT 
STUFF! I'M TOO OLD TO 
RUN AROUND STEALING 

WEAPONS-GRADE 
U-235 FROM 
EVIL WARMONGERS! 


IF WE SEND ALL THIS FANCY TECH BACK | 
AND IT FALLS INTO THE WRONG HANDS? AN EVENT 
LIKE THAT COULD CHANGE HISTORY AND ALTER THE 
FUTURE! WHO KNOWS WHAT CAN HAPPEN? WE 
MAY ALL CEASE TO EXIST! No, 
NO, WE CAN'T HAVE THAT... 
MM. WHAT TO DO? 


ALBY? ALBY! 
AAAAL-BEE!! 


Se rae TURN TO PAGE 82 FOR 
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TZ@SSSYECCGSE., 
: THIS TALE OF THE BANYAN “0) 
LAGOON STARTED ON A a 


yo Wee C.. 28 
es eis BE = 


Aaa Y — 


'Feeeze FRAMED" ‘ 
WEN ONE TE MS 


REN’ ; ; ~ 

ys FREEZING OBJECT INTO THE SHELTERED COVE AT 
THE BOTTOM OF WHICH MIs | 5 SK 

xs WEN Sees pec ae = iyo 


7 


Miss HILSA, C —~ 
WHY HAS IT 


GONE DARK 


; SUDDENLY? | 


| SOMETHING'S... 
WRONG. CLASS... 
Z DISMISS! GO... 
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THE SHORT ANSWER TO THAT 
LAST QUESTION: SOMEWHERE 


Mc 
% 


AH! A JUICY CLAM! | DON’T THINK THAT 


STILL, | THINK | DID WELL TO STAY AWAY 


BREAKS MY PROMISE TO HILSA. WE ONLY 
SPOKE OF NOT EATING FISH 
FROM HER SCHOOL WHILE DOING THIS. 
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fo eo Swe 


op 
Shee 


Dosh “Yi WANTED TO les DON'T THANK ME 
2 THANK YOU... THANK THE Bees! 
Gi 


DON’T THANK US, THANK 
THE SQUIRREL WHO SET ff 
THIS WHOLE THING OFF! 


S 


\ Wy WA My 


2 


s : eH 


| HAVE NO IDEA 

WHAT HAPPENED. 
AH, IT WAS ASK GOOMA - HE 
HEROIC! IT WAS SAW EVERYTHING. 
MARVELLOUS! ‘ 


IT WAS BILLOO! 
— a we 


» 


a 
NS U 1 
Rr 


MASTER HU FLU LO SAY: FISH VERY SENSITIVE TO 
TEMPERATURE. BIG COOLING OR WARMING CAN LEAD 
TO CHANGE IN SPECIES THAT LIVE IN THE WATER. tear 


<P 


March 


SOLAR 
OOKER 


1. Place a wooden block, out = 2. Place the tube from a bike 


Here ar 6, in the sunlight. tyre on it. 

easy steps ‘ ' 

for cooking ae O 
rice using a 


home-made = SF 


solar cooker: 


3. Paint an aluminium vessel 4. Lay a sheet of plain glass 5. Place bricks on the glass, 
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black on the outside. Fill it over the tube. The glass traps to ensure that no air escapes 
with 2 parts of water for 1 the heat, while the dark from between the tube and 
part of rice. Place the vessel aluminium absorbs it. (Look _ the vessel. Wait for the the 
in the centre of the tube. up the Greenhouse Effect.) sun to cook your rice. 


6. Once your sunny rice is This simple design, invented by students from 
i i i ! . e ; < 
done, eat itwith your friends! 4 sthinapuram village school in Tamil Nadu, 
We was one of the winning entries in Riverside 


School’s Design for Change contest. 


The students arrived at it by modifying the 
instructions given in a science reference book. 


To know more about the DFC, log onto: 
www.designforchangecontest.com 
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THE SECRET LUFE OF B, ASK US WHY 


by Srinath Perur } 

Is it true that some feeding from roots (cicadas _ living independently in the 
insects are only seen once |/feedomtree sap), growing) ground, manage to surface 
every few years? What do /#i@sBedding is outer together at the exact same 


covering from time to time. _ time, after so many years. 
Tt continues living this way _— This is actually an extreme 
Ye Several insects like the for 17 years. At the end of form of sélf-defense perfected 


they do in between? 


pine bark bug and some which, it starts preparing by evolution over many years. 
moths have what is known as for an outing by digging a , The cicadas have no 
a periodic life cycle — they are _ tunnel to the surface. i>) means of defending 


a themselves. So they 
defend themselves 
\ J collectively using a 


only seen every two or three Then, one spring 
years. But the most interesting evening, the cicada joins | 
of such rarely spotted insects hundreds of thousands . 
is the periodical cicada, found — of other cicadas as they 


‘simple principle — if they 


mostly in North America. burst out together \] all emerge together, 
There are different groups of into the woods. These \ their predators will eat 
such cicadas called broods — cicadas are, in fact, finding some of them and-then 
each brood decides to make company for the first time ~ simply be too full to eat™ x 
an appearance together and in their lives. They make * anymore, ‘ 
\ in very large numbers — but clicking and chirping 4 The rest of the cicadas \ 
\ only once in 13 or 17 years! ©j\soundsusingamembrane can then go on to live 
‘But what does the cicada on their abdomen, and their lives inthe open and J 
‘ do for the rest of the time? join each other to form a reproduce. This strategy 2 
periodical cicada's life is deafening chorus. is known as ‘predator ous 
avery lonely one. To take But this is more than jus satiation’. Cicadas that cannot 
the example of the 17-year about making music — the accurately keep time wander 
cicada — an egg hatches on sounds are meant to attra@t)' out either a little early or a 
a twig and a young insect a partner to mate with. T little late and get eaten up 
called a nymph falls to the females then lay eggs on without getting a chance to 
soil. It burrows into the soil _ twig. Within a few weeks make any little cicadas. 
and lives there alone : the whole brood is dead and \ 


8 the next generation is seen! 

} again only after 17 years. 
$ This is certainly a strange 
way to live. But to each cicada’, 

+ J her own! But what is really. - iY 
| F amazing is that all these cicadas, BF ob 


m ¥ 
Artwork: Sneha Prasad / Pencil Sauces 


1) Two bottle caps (plastic, metal or 
even crown caps can be used) 


2) One nail to make holes in the caps 
3) One hammer to use on the nail 
4) A rubber band 


5) Two toothpicks, or any other sticks 
of the same length 


6) A wax candle 


7) A piece of cardboard that is a little 
bigger than a visiting card 


8) A pair of scissors 
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NY, 


WHAT A MESSY OLD \ 
BIRD DR. Dopo is! 
LOOK AT ALL THIS 
RUBBISH! UGH! 


WHERE DO | BEGIN? 


AH, A THIN-FILM SOLAR 
CELL. THIS ONE'S MADE OF 
SILICON. UM, LET ME SEE IF 
| CAN REMEMBER WHAT DR. 

DODO TOLD ME ABOUT SOLAR 
CELLS. THEY TAKE SOLAR 
RADIATION — LIGHT FROM THE 
SUN — AND CONVERT IT INTO 
ELECTRICITY. THEY DO THIS 
USING SOMETHING CALLED THE 
PHOTOVOLTAIC EFFECT. 


ELECTRICITY IS CAUSED, THE DOC 
SAYS, WHEN AN ELECTRON JUMPS 
FROM ONE ATOM INTO THE NEXT. 
AND DIFFERENT KINDS OF ENERGY 
USE DIFFERENT METHODS TO 
MAKE ELECTRONS JUMP. IN THE 
PHOTOVOLTAIC EFFECT, ELECTRONS 
ARE GIVEN A GREAT BIG KICK 
OUT OF THEIR ATOMIC ORBITS BY 
PHOTONS (WHICH ARE PARTICLES 
OF LIGHT). THE PHOTON KICK 
HAS SO MUCH ENERGY THAT IT 
GENERATES ENOUGH VOLTAGE 
TO RUN EVERYTHING FROM 
CALCULATORS AND MP3 PLAYERS 
TO SATELLITES IN SPACE. 


MEH! BUT A SOLAR CELL CAN'T 
PRODUCE EVEN A FRACTION OF 
THE POWER THAT A GALILEO TIME 
MACHINE NEEDS! 


THE TROUBLE I5, HYDROGEN IS 
REALLY LIGHT, AND NOWHERE 
NEAR DENSE ENOUGH TO PACK 
INTO YOUR CAR'S FUEL TANK. IN 
ITS NATURAL STATE, HYDROGEN 
MOLECULES ARE SPACED REALLY FAR 
APART. YOUR CAR'LL NEED 
SEVERAL GINORMOUS 


THIS WAY THE HYDROGEN TAKES 
UP MUCH LESS SPACE THAN 
USUAL, AND CAN BE EFFICIENTLY 
PACKED INTO A CAR'S FUEL CELL. 


LOTS OF WORK STILL REMAINS 
ON GETTING THESE CRYSTALS TO 
CATCH AND RELEASE HYDROGEN 
EFFICIENTLY. SO THIS CAN'T BE A 

GOOD FUEL FOR THE GALILEO. 


No. IT SIMPLY HAS TO BE THE 
OCGS, WHATEVER THAT IS. IT'S 
THE BIGGEST PIECE OF THIS 
PUZZLE, SO IT MUST LEAD TO 
THE SOLUTION! | MUST FIND IT! 


NOW THIS IS MORE 

LIKE IT! DR. DODO WAS 
SAYING THAT THE 

VEHICLES OF THE FUTURE 
WILL BE POWERED BY 
HYDROGEN. HYDROGEN 
MAKES FOR A WONDERFULLY 
CLEAN FUEL. WHEN YOU 
BURN HYDROGEN, IT REACTS 
WITH OXYGEN AND PRODUCES 
H20 (1.E., WATER!), LEAVING 
NO NASTY POLLUTANTS. 


BALLOONS FULL OF HYDROGEN TO MAKE IT RUN JUST 
A FEW KILOMETRES. THIS NEW TECH SOLVES THAT 
PROBLEM WITH AWESOME CRYSTALS MADE OF ORGANIC 
MOLECULES (SUCH AS AMINO ACIDS - THE STUFF 
PROTEINS ARE MADE OF) THAT ARE HELD TOGETHER BY 
METALS. THESE CRYSTALS CONTAIN TINY PORES THAT 
TRAP LARGE HYDROGEN MOLECULES AND FORCE THEM 
INTO DENSE LITTLE CLUSTERS. 


Peal 


| VW, Laat 
Wy AWW \ 


7 hy } 


MAA 


SKREEE!! 
SKREEE!! I'VE 
FOUND IT! I'VE 


OH mY. THE GUANO! | DO 

BELIEVE YOU'RE RIGHT! 

WHAT A SMART LITTLE 
BHOO YOU ARE! 


ALBY, STOP STANDING 
THERE STARING LIKE A 
STARSTRUCK MEERKAT! 


Dr. DODO'S MESSAGE, 
IS THAT ‘OCGS' STANDS 
FOR ORGANOVOLTAIC GO SWITCH ON THE 
CHIROPTERO- GALILEO 1. SET THE 
GUANO-CONVERSION TIME AND PLACE 


SUPERCHARGER. COORDINATES TO: 
THE END OF THE ITH 


CENTURY, THIS CAVE. 
RUN ALONG NOW! 


AND ARBY! SEE THAT 
MUCK LYING AROUND 
THE CAVE? THAT'S 

GUANO. 


THAT'S AN 
ORGANOVOLTAIC 
CHIROPTERO- 
GUANO- 
CONVERSION 
SUPERCHARGER. 
A WORK OF DODO 
GENIUS. 


EH? WHAT? WHAT'S GOING ON? 
WHAT'S AN ORGANOWHATSIT 
CHIROPITUITARY-GUANO-CONVERTING 
SUPERTHINGY? WHY DO YOU NEED 


\\ “s 
were [\\'{ WHAT DOES 


? 
IT MAKES IT DOS 


ENERGY, ARBY. 
LOTS AND LOT: 
LITTLE HELP FROM = 
OUR FURRY FLYING : SS, 
FRIENDS, THE BATS! Yoo 
g 


OF IT. WITH A 
cS 
bez 


GET A LARGE 
JAR AND START 
FILLING IT WITH 


a 


FOR MONTHS AND MONTHS Now, ys 
DR. DODO'S BEEN GROWING SOME Ne 
SMELLY GREEN STUFF IN HIS LAB AND M 
FEEDING IT TO THE BATS OF BRAINWAVE NoM vA 
LABS. EVERY TIME I'VE ASKED HIM WHAT Ye) 6 
THE GREEN STUFF IS, HE JUST MUTTERED M Nona =) 
AND CACKLED THE WAY HE USUALLY wn N 
DOES, NOT TELLING ME WHAT'S GOING t SMELLS o pm O 
ON AND CONTINUING WITH HIS STRANGE NA G OOD. , Satine vail a ir 
SECRET EXPERIMENT. H wot! eeeree Wer wor? 
EH? THE 
U 
I'VE SEEN NO CHANGE THROWING AWAY. BUT BACTE...? 


IN THE BATS OR THEIR NOW IT ALL MAKES 
HEALTH, SO | ASSUMED SENSE. IT ISN'T THE BATS 
THAT THE GREEN STUFF THEMSELVES THAT WERE 

WAS JUST SOME ROTTEN CHANGING FROM EATING 

LETTUCE OR SPINACH THE DODO'S GREEN 

OR SOMETHING FROM STUFF. WHAT CHANGED 

OUR VEGETABLE PATCH WAS THE BACTERIA IN 
THAT DR. DODO WAS THEIR, UGH, DROPPINGS. 


Se 
eeu 


{ THE GALILEO 


'S READY, GET HIM! SPEAR HIM! 


SKREEE!! | 
SHALL WE SEND »\ 
| WHATEVER WE LPN 
69 \ NEED TO SEND? <2 


EANWHILE, IN THE 12™ CENTURY C.E. 


aS na 
STOP, 
BIRD! J 


Z 


‘S0F~ 


SUGARCANE 


BAT GUANO, 


RICH IN E.COLL. E.COLI ARE BACTERIA THAT THRIVE 


IN NITROGEN, CARBON, MINERALS pi Reacned a oat 

AND OTHER NUTRIENTS THAT 

ARE NATURALLY FOUND IN THESE CONVERSION SUPERCHARGER. 
WHEN THE E.COLI BACTERIA FROM 

DROPPINGS. THE E.COLI IN THIS 


THE GUANO START CHOMPING ON 
eehaind peat een salty ALL THE SUGARCANE THAT DR. 
be Dae DODO STOLE FROM THE TODAS, 
eo NENT BUGAZAND PRODUCE MEGA QUANTITIES OF HYDROGEN 


800 TIMES MORE HYDROGEN FROM ‘WILL BE PRODUCED. THE OCGS 
WILL TAKE THESE HYDROGEN 

UE CROCE 22 THAN THEY WOU? Ter MOLECULES: COMPRESS THEM 

HAVE NORMALLY. DR. DODO LEARNT » , 


AND SHOOT THEM INTO THE 
HOW TO DO THIS AFTER STUDYING 
THE LATEST RESEARCH DONE BY GALILEO 2’S ENGINE. THE ENGINE 


\ PROFESSOR THOMAS WOOD, A WILL USE THIS SUPERCHARGED 
THIS TAP POURS SEN Tr A&M HYDROGEN AS FUEL. AND THIS 
SCIENTIST IN THE TEXAS 
THE GUANO | AMAZING REACTION WILL PRODUCE 
A \ UNIVERSITY'S DEPARTMENT OF Ae LIS GTO ORL 
fj ONTO THE FRESH CHEMICAL ENGINEERING. TER! 
SUGARCANE, 
| STARTING OFF 
THE HYDROGEN- 
PRODUCING 
FERMENTATION 


PROCESS. 


GALILEO 2 


X 5 
% 

4 

. 


V 
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IN A STRANGE TWIST, THE 
SMARTIES' ENERGY QUEST GAVE 
THE TODA ELDERS A HORRIBLE 
NEW LEGEND TO FRIGHTEN THEIR 
GRANDCHILDREN WITH: THAT OF 
THE FAT THIEVING BIRD WHO WAS 
INHALED BY SHIGHULADEVA, 

THE GREAT DOLPHIN GOD OF THE 
NILGIRIS, AND SNEEZED OUT AS 
A GENTLE RAIN! AND THATS HOW 
THE DOLPHIN'S 

NOSE PROMONTORY 

GOT ITS NAME! 
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CROSS 3 C ONIN EC ION 


Cells that convert solar energy into electrical energy 

In hydroelectric dams, water from a reservoir is used to turn a 

A collection of windmills that produces energy 

Heat energy that is generated from inside the earth 

11 The most common form of nuclear energy is the energy generated in the __ 
15 Energy can neither be created nor destroyed, it can only be 

16 The Rance Power Plant in France is the first power station in the world 
17 Some energy sources are extinguishable, while others are 


aon. Ol 


PE 


=) =) 
ro) <) 


d49YVHO 


Crossword by Aparna Kapur 


Coal, petroleum and natural gas are all (2 Words) 

A gradual increase in the temperature of the earth’s atmosphere (2 Words) 

Energy can be defined as the capacity for doing ____ 

The energy present in a stretched rubberband 

When used as an energy source, firewood is an example of ____ 

10 The introduction of machinery introduced this major revolution around the 18th century 
12 When you rub your hands together, you are generating 

14 The accidental release of petroleum into the environment (2 Words) 

15 The standard unit to measure energy 
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Watch out for the solutions to this crossword in issue #5 of Brainwave! 
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p10 Savannah: a tropical grassland with 
scattered trees 


Population density: the average number 
of people who live on each square kilometre 
of land 


p14 Energy efficient: giving a high 
performance relative to the amount of 
energy consumed 


p15 Potential energy: the energy 
possessed by an object because of its 
position or condition (as in a spring or 
rubber band) 


Electromagnet: a coil of wire that behaves 
like a magnet when electric current passes 
through it. 


Ecology: the relationships of organisms 
with their environment and with each other 


p19 Coolant: a medium that is used to 
draw heat from a hotter object 


p20 Ultraviolet: radiation with a higher 
frequency than visible light 


Apparatus: a complex machine or 
instrument 


Ries. Believe It or Not! 
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Accolade: an expression of approval or 
praise 


p22 Radioactive: refers to the types 
of materials which spontaneously emit 
radiation and charged particles 


p25 Philanthropist: avery generous 
person or institution 


Recycle: to reuse component materials 


p24 Wattage: the power requirement of 
an electrical appliance 


Portability: the quality of being easy to 
transport 


p29 Membrane: a flexible separating 
tissue, forming a film and separating two 
environments 


p36 Genetically modified: containing 
artificially modified genetic material to 
produce a desired characteristic 


Ferment: allowing yeast to react with 
sugars 


Pollutants: a foreign substance that makes 
something impure 
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by Reena Puri 


NCLE PAI, founder editor of Amar 
| | Chitra Katha and Tinkle, passed 

away on February 24, this year. His 
energetic presence and booming laugh is the 
memory I carry with me from the 22 years 
that I have known him. And also the little- 
known fact, that the only area in which he 
despaired where I was concerned, was my 
lack of passion for science. 


I did not mind 
the subject, I could 
handle it. But 
pure physics and 
chemistry left me 
cold. And there I 
was (chosen by 
him, mind you) as 
Associate Editor of 
Tinkle — a magazine 
through which he 
wanted to get young 
people excited about 
science! 


I think he took me 
up as a challenge 
because he decreed 
that no science- 
related experiment 
or activity would be published unless I and 
the team of sub-editors had tried it out. So, 
we would read every new Anu Club script 
with bated breath because there was no way 
we could escape ‘Unc’s’ practicals. 


We liked the experiments which said, 
“Take a dandelion flower and blow at it. 
Watch how the seeds float away carried on 
their own little parachutes’. Easy enough. 
But what about the ones when we had to 
create ‘really flying’ aeroplanes or grow a 
garden in a glass! 


If the petals of all flowers followed the 


Fibonacci sequence, we had to check it out 


ourselves. If we were telling the reader how 
to make a kaleidoscope with broken bangles, 
we had to first make it ourselves. And if 

we threw up our hands when the whole 
experiment of making a paper mache figure 
became a soggy mess, he would laugh and 
say, “So, how do you expect the children to 
make it?” 


Uncle Pai studied 
physics, chemistry and 
chemical technology in 
college and then went 
on to create comics. To 
him science was not 
a subject you studied 
out of text books, it 
was what you lived 
everyday. Something I 
finally understood and 
learned to respect. 


When Mr Pai 
discovered that I 
had a special love 
for conservation and 
environment-related 
subjects, he allowed me 
to give emphasis to these themes in Tinkle. 
It was a happy day for him when Tinkle got 
the Peta Award for being the most animal- 
friendly magazine for children. 


Along with all the mythology, history, 
folktales and fables that Uncle Pai left for us, 
he also gave us a legacy in science. A legacy 
which lives on in the magazine you hold in 
your hands right now. 


Reena Puri, the Editor of Amar Chitra Katha, 
worked with Anant Pai for close to twenty years. 


The Time Detectives 


Dear Reader, 


People think of time as something that’s always moving. 
They say time is running out, that it’s almost up, or that 
there’s never enough of it, that time is always slipping 
through our fingers like fine desert sand. You too have 
probably experienced time’s need for speed all too often, 
maybe during an exam when they’re calling for the 
answer papers and you still have an essay to get through, 
or in a basketball game where you need to take a free 
throw and your shot clock is bleeding seconds. 

But there’s one group of scientists who think of time 
differently. These are the archaeologists, who have long 
understood that time can stop for a quick snooze just as 
easily as it can speed up and leave you in the lurch. After 
years and years of careful study, they’ve perfected the art 
of hunting out the secret places in our world where time 
has taken a break: places that are buried deep under the 
ground, where history and memory lie in wait of brave 
explorers to come and dig them out. 

In this issue’s exciting cover story, we accompany 
these explorers to Lothal and Dholavira — two of the last 
remaining sites of the great Indus Valley civilisation — 
and help them dig out some of India’s hidden past. 

Some of you regular readers will also notice that the 
design of Brainwave has been revamped a bit. We hope 
you like what we’ve done with it! You see, part of our 
work here, while we’re not out there unearthing amazing 
stories for your entertainment and education, is to keep 
improving the way our stories and their pages interact 
with you visually. If you have any suggestions for further 
improvements, do write to me! 


Scientifically, 


Vinayak Varma, Editor 
vinayak.varma@ack-media.com 


Write to: ‘Brainwave’, c/o Amar Chitra Katha Pvt. Ltd., #254, 2nd 
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Brainwave is published by Samir Patil for Amar Chitra Katha Pvt. Ltd. 
Forum Building, 3rd Floor, Raghuvanshi Mill Compound, Senapati 
Bapat Marg, Lower Parel, Mumbai - 400015 
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The Cloth Siphon 


by Arvind Gupta (visit www.arvindguptatoys.com for more!) 


You will need: two glasses and a strip of Fill one of the glasses almost completely 
cotton cloth. with water, and the other glass with a 
little water. 


LIDYOV YSAD PY -YyLOMAp 


Dip each end of the cloth strip into one of Wait for a few hours. What do you 
the glasses. eventually notice? That’s right. The water 
level is the same in both the glasses! 


Why does this happen? Capillary action makes the water rise through 
the porous cotton cloth and flow against the direction of gravity. This phenomenon 
can be observed naturally on a daily basis . In fact, this is how plants absorb water 
through their roots, up their stems and all the way to their leaves. 
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All you need 
to know about 
Clovd Computing 


by Payal Dhar 


N? doubt computers are 

getting cleverer by the 
day. But experts predict that 
computers of the future 
will have little processing 
power of their own. Instead, 
they will hook up to other 
powerful computers over the 
Internet to function. These 
sort of computers are often 

called dumb terminals. 
While they don’t sound very 
intelligent, they are in fact 
deviously clever. 

Imagine a scenario where 
all our data — documents, 
photos, videos, just about 
everything — is savedina 
secure location on a server, 
and we could access it 
from anywhere, from any 

computer, through the 


Internet. This remote location 
is called the ‘cloud’. And this 
sort of computing is referred 
to as cloud computing. 
But this technology isn’t as 
cutting-edge as it sounds. 
After all, we already use 
the cloud when we save 
documents on Google Docs 
and stash our photos at Flickr. 
However, there are people 
who believe that cloud 
computing is the wave of 
the future, including the 
developers at Google. You 
might already know about the 
Google Chrome browser. But 
did you know that Google is 
also working on an operating 
system by the same name? 
The Chrome OS is expected 
to be released by mid-2011. 
It will basically be a browser 
which will give us access 
to all kinds of Web-based 
applications. All a computer 
will need is the capability 
to run the browser, through 
which we will be able to 
access all these apps online. 
Pretty neat for a so-called 
‘dumb’ device! 


no need to download or 
install expensive, bulky 
applications; no need for 
massive hard disks; and no 


more fear of losing data from 
a computer crash or virus 
attack. Moreover, our data 
will be accessible from any 
computer, PDA, tablet or 
smartphone. 

As with any kind of 
emerging technology though, 
there is always a ‘but’. For 
cloud computing to be a 
reality, we will need fast 
and reliable Internet access, 
something that is stilla 
struggle in India, unless you 
happen to live in a big city. 
Reliable servers, with strong 
security features, are also a 
must. It just wouldn’t do if 
the cloud was laid low with 
a virus attack or crash, now 
would it? @ 
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TELEPORTATION: SCIENCE 


FICTION OF RCALITU?P 


by Payal Dhar 


Teleportation — or being 
‘beamed’ from one place to 
the other — has been in sci-fi 
stories for ages now. But how 
amazing would it be if this 
were possible in real life? 
For starters, it would take 
care of our traffic problems 
and make travelling so much 
more hassle-free. 

In a Star Trek-type 
teleportation, a person is 


converted into subatomic 


particles so that all that 
remains of him or her is 
an energy pattern. This is 
called dematerialisation. 
The transporter then ‘beams’ 
this energy pattern to the 
destination and converts it 
back into the original person. 
This is rematerialisation! 
Current science just isn’t 
advanced enough to talk 
about teleporting anything 
as complex as life forms. 
But back in 1993, a team of 
scientists lead by Charles H. 
Bennet at IBM showed that 
teleportation of information 
was theoretically possible. 
More recently, in 2008, a 
team of scientists from the 
Joint Quantum Institute at the 
University of Maryland and 
the University of Michigan, 
USA, were able to teleport 
information between two 
atoms over a distance of one 
metre. Then in early 2010, 
Masahiro Hotta at the Tohoku 
University in Japan, spoke 


about the teleportation of 
energy. Later, researchers 
from the Australian National 
University built a device that 
moved particles over large 
distances using a laser beam. 
These are just some of the 
experiments that physicists 
have demonstrated in trying 
to get to the bottom of the 
teleportation question. They 
might be inching closer to an 
answer, but it is just too early 


SO HOW Does ITWoRnK? 


Modern-day scientists 
agree that teleportation is 
unlikely to ever become 

a reality, at least in our 
lifetime. But that hasn’t 
stopped them from 

taking up the challenge. 
Physicists believe that 
rather than transporting 
actual matter, the key 

lies in breaking down 

an object into detailed 
information about its 
components and properties. 
This information can then 
be beamed to the target 
location, where it will be 
converted back into what it 
was originally. Think about 
it, though. If the original 
object (or person) is broken 
down and reassembled 
with information from 
somewhere else, does it 
remain the original or is it 
just a duplicate? 


to tell if future Earthlings 
will have the option of 
teleportation as a means of 
transport. © 
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4 precision and calculation. Not everybody 
is cut out for it. It requires a deep passion 
for the past and years of research and 

study. 


in the Bronze Age, the Indian 

subcontinent was occupied by the 
Indus Valley (or Harappan) Civilisation. 
The people of this civilisation are 
believed to have originally came from 
Africa, around 40,000 BCE, and lived as 
nomads for a long time. Then, around 
4,000 BCE, they settled along the Indus 
river (which now flows through parts 
of Tibet, Pakistan and India). And went 
on to form one of the world’s earliest 
civilisations. 


| | ere is what we know so far. Back 


Archaeologists often spend months, 
sometimes years, at a single site, getting 
dirty and digging around constantly. 
They have to be sharp like detectives, 
carefully observing their surroundings, 
paying attention to the minutest details 
and collecting loads of relevant data and 
evidence to support their theories and 
ideas. And then there is the lab work, 
during which all that has been dug up is 
analysed and recorded. 


The Indus river provided irrigation, 
and the Harappans began farming. In 
time, their life skills improved. They 
traded goods, developed pottery, invented 
a language and a script, built a complex 
drainage system, conducted funeral rites 
and built prosperous cities. 


But that is just the half of it. 
Archaeology is also a form of story- 
telling. Good archaeologists combine 
their intuition with cool logic to piece 
clues together and connect up the great 
mysteries of the past. They are scientists 
as well as artists, using intellect and 
imagination to paint the exciting, true 
picture of our history. 


The question is — if all this 
happened more than six thousand 
years ago, how did we find out so 
much about these people? Simple. 
By digging deep into the ground and 
studying the remains of their cities. In 
other words, we used archaeology. 


Our cover story this month tells you 
all you need to know to make a start in 
archaeology. So get your shovels, picks 
and brushes ready, and turn the page! 


The science of archaeology not only 
involves hard work, but also great 


iM by Aparna Kapur 


Background: Detail from a mural at the Archaeological 
Survey of India (ASD museum in Lothal, depicting the 
O 8 BRAINWAVE Lothal dock in ancient times (Photo by MS Gopal) 
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Photo: An archaeologist dusts off a skeleton at the 
site of a burial ground in Lothal, Gujarat. Image 
courtesy: Archaeological Survey of India) 


~ THE AMAZING ADVENTURE 
—OFAPPL wn GOPAL 


story by Srinath Perur 


What if you found yourself among the ruins of an ancient 
and advanced civilisation? What kind of mysterious sights, 
strange symbols and mind-boggling discoveries would you 
stumble upon? Travel along with Appu, Gopal and Dr Das 
as they crank the time machine and journey through the 
5000-year-old Indus Valley Civilisation! 
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Appu, Gopal and I in Lothal, 2010 
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parents, they were assured of a 
wild time. Dr Das was some sort of scientist- 
adventurer and their aunt, and if you were 
not careful around her, a simple question 
could spark a bizarre experiment or a hair- 
raising journey. 


THE BEGINNINGS OF AN’ ADVENTURE 


It all began quite innocuously when Appu, 
Gopal and Dr Das boarded a train from 
Mumbai to Ajmer. At Ahmedabad, when Dr 
Das got out to take a quick look at a bird she 
had spotted just outside the station, the kids 
had reluctantly followed her out of the train. 
Ten minutes later, they had missed both the 
bird and the train. 

Now, they were stuck in Ahmedabad while 
their luggage sped away. Luckily, Dr Das had 
brought her hand bag along, and so they had 
money. Dr Das spoke to the station master 
to make sure their luggage would be waiting 
for them in Ajmer. She also found out that 
there was another train leaving in a couple 
of hours. “It’s Sunday isn’t it?” Dr Das mused. 
“We might as well spend time at the Sunday 
market.” 


OF DHOKLAS AND UNICORNS 


The Sunday market in Ahmedabad was so 
crowded that they could barely move. A wide 
space under a bridge had been filled with 
makeshift stalls selling every imaginable 
thing. The three ravenous travellers feasted 
on dhoklas from a push-cart. At a nearby 
stall of antiques and old coins, Gopal picked 
up a slightly chipped stone rectangle. 
Engraved on one side was a mysterious one- 
horned animal with strange symbols above 
it. On the other side was a tiny bump with a 
hole through it. 

Gopal turned to his aunt: “What is this?” 

Dr Das’s eyes twinkled dangerously..Gopal 
knew that look. “Never mind,” he said, 
hastily replacing the object. But it was too 
late. 

Half an hour later, Appu, Gopal and Dr Das 
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were speeding away from Ahmedabad in a _ 
taxi. “This,” said Dr Das holding up the stone 


» object that Gopal had picked up (and which 


she had bought for Rs. 150), “is a Unicorn 
seal from the Indus Valley Civilisation. Since 
we are so close, we might as well go visit one 
of their sites.” 

“What about our train?” inquired Appu 
with trepidation. But she got no answer. 

Instead, Dr Das spoke about the Indus 
Valley or the Harappan Civilisation. “The 
Harappans lived four to five thousand years 
ago in a region that spans some of today’s 
Pakistan and northwestern India. They built 
large well-planned cities and traded by sea 
with Mesopotamia and Persia. Today, we only 
have the remains of their cities, from which 
archaeologists and historians try to imagine *_ 
their lives. There is some writing on pots and 
seals, such as the symbols above the unicorn, 
but we don’t know how to read it yet.” 
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Unicorn seal replica, Ahmedabad Sunday market 
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RAMBLING THROUGH LOTHAL 


The taxi stopped after a couple of hours and 
they walked to a mound of earth nearby. 
This was the location of Lothal, a trading 
centre of the Harappans, discovered in 1954. 

3 They came to a large r ir of water with 
sides made of several layers of brick. Dr Das 
said, “When the Harappans lived here, there 
were rivers that connected this place to the 
Arabian Sea. Ships docked at this very spot 
and workers moved goods to and from a 
warehouse by going up this ramp. Now it is 
just filled with rain water.” 

They clambered up through some shrubs 
and came upon a series of brick platforms. 
“This was the warehouse. The Harappans 
used platforms to protect goods from floods.” 
She brought out the seal they had found in 
Ahmedabad. “Many such seals have been 
found right here at this warehouse. We 
think they were used on parcels. Probably 
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At the hearth lused for mefal working), Lothal 
merchants or officials wore it around their 
necks and that is why there is a hole for a 
string.” 

A small distance away, they came upon 
the base of brick walls. Dr Das said, “The 
Harappans had an upper city or citadel, 
where the rulers must have lived, and 
a lower city with markets, factories and 
houses.” She pointed to some ruins: “These 
are the bathrooms of the upper city. Though 


NM none of the walls are standing, they were 
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Harappan rg Ytera , Lothal 


12 BRAINWAVE 


probably two-storey houses. The waste 
water flowed into the drain here. This lead 
to a larger drain at the end of which, the 
water was filtered and released into the 
river.” Appu and Gopal marvelled at the 
sophisticated architecture of such an old 
civilisation. N 

In the lower town, Dr Das pointed to the 
remains of a market and a factory where 
beads were made. She also showed them a 
hearth where the Harappans had worked 
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with metals at very high temperatures. 
Next to the site was a museum run by the 
Archaeological Survey of India. Here they 
saw carefully preserved objects excavated 
from Lothal: pots of various sizes, some 
strangely full of holes, some painted with 
wavy patterns and pictures that told simple 
stories. 

There were pieces from a chess-like 
game, stone marbles, toy carts, and tiny 
animal figurines. Particularly striking was 
the jewellery — bangles made from clay and 
sea shells, rings made from.an orange stone 
called cornelian, and necklaces and head 
bands made of beads and gold. Then there 
were copper fishing hooks, needles and 
blades made of stone. “Imagine what their 
Sunday market must have been like!” said aif 
excited Dr Das. 


CITADEL OF DHOLAVIRA 


The tired travellers returned to Ahmedabad 
in the evening. By then, Dr Das had decided 
that their original destination of Ajmer could 
wait. They would visit yet another Harappan 
site in Gujarat called Dholavira. Appu and 
Gopal had by now begun to feel like real 
explorers discovering a long-forgotten world. 

A very rattly overnight bus took Dr Das and 
the kids to a small town called Rapar. As they 
hadn’t changed since they left Mumbai, they 
shopped for new clothes. Dr Das exchanged 
her jeans and t-shirt for a sari. Appu and 
Gopal had seldom seen her wear one, and 
certainly not with rugged boots on her feet. 
They burst out laughing. 

The jeep taking them to Dholavira first 
passed through the Rann of Kutch -a 
breathtaking landscape of desert, salt 
and shallow water. There were birds 
everywhere. They must have spotted at least 
thirty different kinds of birds before reaching 
Dholavira! 

Dholavira was a much larger city than 
Lothal. Dr Das explained that it was divided 
into the citadel, a middle city and a lower 
city, and would take days to explore fully. 
And while Lothal was built from sunburnt 
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A water reservoir that the drains lead into 


bricks, Dholavira was entirely made of stone. 

Enormous gates opened into the citadel 
with the ruins of pillars visible at the 
entrances. A large signpost with ten 
symbols had been found near one of the 
gates. “The structures we see are mostly 
from a later Harappan period. These people 
were not so skilled. They built simple stone 
huts shaped like an ‘8’ using stones from 
previous constructions,” Dr Das said. “None 
of the roofs have survived. They must have 
been thatched or made of some perishable 
material.” They also saw grinding stones 
scattered throughout the site. 


THE HARAPPAN WATER WORLD .! 


Dr Das climbed down some steps into what 
looked like a tunnel. It was a drain, she said. 
The Harappans had created a system of 
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drains with vents and manholes that made 
sure that the rainwater went into storage 
tanks, she told them. It was possible to 
walk through this network of drains. Appu 
and Gopal went down one and ran back 
shrieking when they found bats inside. 

“Water was a big concern for people 
living here. They built a large wall to guide 
rainwater streams into the enormous inter- 
connected rock-cut tanks that surrounded 
the citadel. They had to store enough water 
to last the city for a whole year, until the 
next monsoon.” One of the tanks even had a 
ramp, perhaps for loading water onto bullock 
carts. 

In the citadel was a giant well. Next to 
this was a small tank, probably for drinking 
water, the overflow from which went 
through a channel into a bathing tank. Dr 
Das showed Appu and Gopal rope marks 
on the edge of the well. Oni the last step of 
the water tank, they found an impression in 
the soft limestone. “This is from all the pots 
placed here nearly five thousand years ago,” 
said Dr Das. 

The day was ending. They stood in silence 
watching the sunset, thinking about the 
people who had lived there so long ago. 
When they finally started walking back to the 
jeep, Gopal asked, “Are we going to Ajmer 
now?” 

“We'll see,” Dr Das said, grinning. @ 


we On the road again! 


Photos featuring the Ahmedabad Sunday market, pelicans and 
the highway: by Srinath Perur. 
All remaining photographs: by MS Gopal. 
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H2 you ever peered into 
an archaeologist’s bag? 
Apart from stray bits of fossils 
and priceless treasures, you 
will quite certainly find an 
array of fascinating tools. 
From chisels and rulers to 
penknives and toothbrushes, 
archaeologists use a bunch of 
implements to unearth buried 
relics and ruins. 
Archaeologists make use of 
assorted types of equipment 
at every stage of their work. 
Initially, when they have to 
scout for possible excavation 
sites, the main task is to 
survey and measure. This 
long and painful process 
is made simple by helpful 
implements like rulers, levels, 
compasses, lines and tapes. 
Archaeologists also arm 
themselves with rather 
peculiar and very specialised 
instruments like clinometers 
(used to measure angles of 
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slopes) and calipers (used to 
measure the distance between 
the two ends of an object) that 
make difficult work easier. 
Talk about being geometrists! 


On a dig 

However, the most diverse 
and intriguing tools are used 
by archaeologists while 
excavating — to dig and 
retrieve objects. Digging 
tools include mattocks, cross 
handles, wrenches, picks, 
shovels, hammers, trowels, 
brushes, sponges, chisels, 
augers, penknives and even 
toothbrushes. The functions 
of these implements vary 
from rough digging to the 
intricate work of uncovering 
artefacts. 


In lab chambers 

Next, a whole different set of 
tools comes into play in the 
laboratory. Yes, you heard 


right — the archaeologist’s 
work not only happens on the 
field, but also within the walls 
of scientific labs. 

This is where they study, 
analyse and make sense of 
the objects that have been 
excavated. With sophisticated 
technology like microscopes, 
X-ray machines and 
spectrometers, archaeologists 
identify the material 
collected, date it back to the 
time it existed and decipher 
its meaning or purpose. 

This is only a brief 
introduction to the tools 
that archaeologists have 
at their beck and call. 
More instruments are 
being invented and newer 
technology is being developed 
as we speak. It is plain to see 
why archaeology is such a 
fascinating field to work in! @ 
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ne of the biggest 
mysteries 
about the Indus 


Valley Civilisation is its 
undeciphered ‘script. Short 
inscriptions and puzzling 
symbols have been found on 
seals, pottery and many other 
objects. There is even a large 
signboard engraved with 
ten symbols in the ancient 
Harappan city of Dholavira in 
Gujarat. But we have no idea 
what any of these symbols 
might mean or even what 
language they represent. 

The mystery seems hard 
to crack as of now, with 
an unknown script in an 
unknown language being the 
main clue. But researchers 
have made some headway 
with it. We now know that 
the people of the Indus Valley 


used around 400 signs in their 


writing. The number of these 
signs and the writing systems 
used in other civilisations at 
the time — such as the Egypt 
and Mesopotamia — suggest 
that the symbols stand for 
basic words in the Indus 
language. The symbols, it is 
believed, can be combined 
like puzzles to express other 
ideas. For example, if we 
were to write English in this 


fashion: Ale. aw 


the symbols could stand for 
the word ‘belief’. 
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(|! could be read as 
‘before’. 

If this interpretation is 
right, there is no way we can 
decipher the writing without 
knowing the language. But 
many researchers hold the 


i((e om that the 


Indus Valley people spoke 

a language similar to old 
Tamil. In fact, there are still 
some people in this region 
who speak a language called 
‘Brahui’ that is a very old 
variant of Tamil and other 
languages spoken in south 
India. A few scientists are 
using this language to figure 
out the meaning of certain 
symbols in the writing of 


the Harappans. To give an 
example — the fish symbol is 
read as ‘meen’, which also 
means star. Sounds like these 
can be combined to see if they 
describe ideas or things we 
know about the inhabitants of 
the Indus Valley. 

Much of this is intelligent 
guesswork, of course. But 
we might one day be able 
to read the writings of the 
Indus Valley Civilisation 
with certainty, if we were 
to find a sample along with 
its translation. This is not as 
unlikely as it sounds — the 
Indus valley people traded 
with other civilisations such 
as Mesopotamia, whose 
writing we understand. The 
case is far from closed. ® 


t must be exciting business 

to excavate long-lost 
civilisations. But what happens 
after archaeologists make 
their discoveries? How does 
this exciting information 
about the past reach us? This 
is where the historian steps 
in. You might remember 
reading about the Harappan 
Civilisation in your history 
textbook — this is because 
archaeology and history 
are closely interconnected. 
Both these subjects involve 
a study of the past. In fact, 
archaeologists depend on 
historians to interpret their 
findings and place them 
in a context that people 
can relate to. Historians 
study ancient texts and 
scriptures to understand 
past events. In turn, they 
rely on archaeologists to 
tell them what happened in 
the periods where history 
was not recorded or written 
down. Archaeologists find the 
missing answers by looking 
inside the earth for objects, 
artefacts, monuments and 
relics that ancient people have 
left behind. In this way, the 
archaeologist and the historian 
work together to solve the 
jigsaw puzzle of the past. 


Wwe excavating ancient 
towns, the smallest shard 
of pottery, the tiniest fragment 
of animal bone or the littlest 
plant fossil can tell us a great 
deal about the way people lived 
back then. So archaeologists 
have to be extremely careful 
when retrieving old artefacts 
and delicate fossils. But getting 
these objects off the ground can 
be a tricky task. To ensure that 
excavated objects are retrieved 
safely, scientists have come up 
with techniques like flotation 
and sieving. Flotation is used 

to recover tiny objects like 
plant and insect fossils, seeds, 
small bones and other organic 
material. Here, the excavated 
soil is added to a liquid like 
water — while the miniscule 
objects or fossils float up to the 
surface, the soil sinks. In this 
manner, the archaeological 
finds can be separated from 
the rest of the soil. The sieving 
method is best suited for 
retrieving larger objects like 
bones, shells and pieces of 
pottery. Here, the excavated soil 
is poured into a large container, 
and mixed with water to form 
slurry. When poured onto a 
large mesh, the objects get 
separated from the mixture. 


Photo: A photography tower in 
Dholavira, Gujarat. (Image courtesy: 
Archaeological Survey of India) 
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Take a virtual walk 
through an excavated 
site or touch and feel 
an old artefact. The 
latest digital tech 
makes it all real! 


A rainwater harvesting system at Dholavira. The image on the left shows the actual site. The image on the 


right shows a 3D reconstruction of what the system must have looked like back when the city was still alive. 


(Artwork by Adarsh Achari, based on video simulations created by the Archaeological Survey of India) 


efore digital imaging, 

photographs had to be 
handled with care. They had 
to be held and stored properly 
so that they would last 
forever. But they didn’t. Over 
time, they eventually wore 
out. Then came the scanner, 
and with it came the ability to 
immortalise old photographs 
digitally. 

Scientists and researchers 
have developed similar 
technology to immortalise 
ancient artefacts and historic 
towns. 3D laser scanners 
are instruments that analyse 
physical attributes and 
collect data about objects and 
environments. A digital model 
of a real object is created 
using specialised software. 
This model is then used to 


lon 


reconstruct objects or places 
in the form of computer 
graphics. So essentially, with 
3D laser scanning, we can 
permanently preserve the 
digital version of any artefact! 
Everything, including depth, 
colour, texture and pattern, 
is accurately reproduced in 
the scanned version of the 
artefact. 

But while all this technology 
is certainly a good thing, is 
it good enough? After all, 
you cannot feel, carry and 
hold a digital artefact. But 
3D scanning technology 
seems to have overcome that 
challenge as well. Just as a 
digital photograph can be 
printed any number of times 
to produce a photograph 
that is as good as new, the 


scanned model can be used to 
reproduce multiple versions 
or ‘prototypes’ of the original. 
This is done using a ‘rapid 
prototyping’ machine, which 
constructs an object, layer by 
layer, using a ‘virtual design’. 
All this technology 
serves a larger purpose 
— archaeologists can now 
protect the original artefact, 
and keep it from being 
handled by people and 
exhibited in public. Instead, 
a prototype can be put on 
display. Moreover, this 
technology enables us to geta 
complete three-dimensional 
documentation of an 
archaeological excavation. It 
also lets us make virtual visits 
to ancient sites. € 


ow would you like to excavate yourself? 

Sounds strange? It is entirely possible, 
with a lot of patience and a TIME CAPSULE! 
This is the simplest kind of time machine! 
Just get hold of a large, sturdy, airtight, 
waterproof and shock-resistant box. Ask 
someone older to help you find or make such 
a box. The important thing to remember 
is that what is contained in the box has to 
last over the next few decades. Once you 
have the box, fill it with a bunch of objects 
that you would like your future self to find 
(include a copy of this magazine!). We 
suggest you start with a letter to yourself, 
and write in it everything that you would 
want the older-you to know about the 


current-you and your world. 


If you want to make this experiment 
even more fun, get all your best friends to 
contribute to the time capsule as well. Ask 
them to put in all their objects and messages 
too. Finally, lock the capsule, seal it tight and 
put it somewhere safe. Your best bet is to ask 
your school principal for permission to bury 
it somewhere deep on the school property. 


eturn to the same spot ten or twenty or 

thirty or forty years later — the later, the 
better — so long as you remember to come 
back! And excavate your capsule. Don’t 
forget to write to Brainwave and tell us what 
you found — we hope to still be around then! 


BRAINWAVE 


Aparna Kapur 


talks to SR Rao, 

the acclaimed 
archaeologist who 
discovered the ancient 
port city of Lothal 


The discovery of Lothal is a fascinating 
story. What led you to it? 


The director general of ASI at the time, 

Dr Amalananda Ghosh, asked me to re- 
excavate the site at Rangpur. We had found 
several pieces of pottery there, and a debate 
was going on about whether it was a part 
of the Indus Valley Civilisation. I agreed to 
excavate it, unless I found a better site. 

We then started a village-to-village survey, 
along the Sabarmati river. On the way we 
met a villager named Mehpat Singh. He 
immediately identified the pieces of pottery 
we showed him, saying “Yes, there are lots of 
pieces like this in Lothal.” 

So we went to Lothal and, sure enough, 
there were several similar pieces of pottery 
there. I discovered Lothal in 1954 and started 
the excavation in 1955. It took us seven years 
to excavate the entire city and dockyard. 


Could you tell us more about the dockyard? 


Lothal is located near Bhavnagar, which is 
a port. The level of water during high tides 
was always greater in Lothal than at any 
other place in the surrounding area. So I 
speculated that Lothal could also have been 
a port or a dockyard. 

This created a lot of controversy. Some 
people said that the excavated area that I 
said was a dock was merely a bath house. 
But Mohenjodaro, a city with four times the 
population of Lothal, had a really small bath 
area. So why would they build such a big 
bath in Lothal? 

Also, there were locking gates to trap the 
water. A German scholar claimed that it was 
for water storage. We then excavated a stone 
anchor that disproved his theory. 


Paniker, the former director of the National 
Institute of Oceanography, later called Lothal 
“the first ever dockyard in the world”. 


How challenging was it to study an ancient 
script? 


I studied the Indus script in great detail. 

I found that it shared some features with 
Ashoka’s Brahmi script, even though the 
writing in the latter had evolved a lot. I 
spent decades studying the script, and I have 
slowly come to understand it. 

I realised that the Harappan people used 
both letters and pictures to convey meaning. 
The only way to interpret it, is by using the 
knowledge that it was a phonetic script, that 
each letter had a sound value. 

For instance, suppose someone wanted 
to write the word ‘vrishaha’ (meaning 
tree), using the Indus script — how would 
they show it? They would draw a scorpion 
(vrishchika in Sanskrit), followed by the 
letters ‘aa’ and ‘ha’. Just look at the ingenuity 
of the language! 


With the ASI, you have been part of 
restoration work too. What kind of 
problems have you had to face there? 


Well, for example, the 150-foot temple in 
Dvaraka needed repairing, as the sea salt 
was affecting the sandstone in the temple. 
If we made repairs with the same kind of 
stone, it was likely to react to the sea air in 
the same way again. We decided to consult 
some experts from the field of chemistry. 
They advised us to use stone that was 
already saturated with salt, so it wouldn’t 
absorb any more salt and would stand 
strong. That is how science aids our work. ® 
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find something nearby 

that will help her date 
her find — a stone tablet or 
a coin with a year inscribed 
on it, and hopefully in a 
script she understands. But 
archaeologists are not always 
that fortunate. More often, 
they estimate the age of what 
they find based on how deep 
it has been buried in the 
ground and how far away it is 
from the other objects whose 
age they know. The objects 
are then sent to a lab where 
technicians use some terribly 
clever methods to date them 
precisely. 


|: Dr Digi is lucky, she will 


Dating People 


Things that were once living 
— like cloth, wood and bone 
— are often dated using a 
technique called radiocarbon 
dating. It works like this. All 
living things have carbon in 
them. And carbon comes in 
three flavours: C12 which 
accounts for 99% of all 
carbon on the Earth, C13, 
which makes up most of the 
remaining 1%, and in a very, 
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very small quantity, C14. 

All living things have these 
types of carbon in the same 
proportion as the atmosphere. 
But once a plant or animal 
dies, it stops receiving 
carbon from the outside. And 
only C14, starts reducing in 
quantity. This is because C14, 
has the habit of turning itself 
into nitrogen very slowly — 

it takes 5730 years for the 
original quantity of C14, to 
turn into half the quantity, 
another 5730 years to turn 
into a quarter, and so on! A 
lab technician can measure 
how much C14, is still 
remaining in a bone sample. 
And with this information, 
he can tell how long ago Dr 
Digi’s skeleton was a walking, 
talking human being. 


Dating Pots 


Now for Dr Digi’s pots. 

Since pottery survives for a 
long time, it is commonly 
found at dig sites, and many 
techniques help date it. 

One method uses the lesson 
learned from leaving a biscuit 
packet open to the air: the 


biscuits attract moisture and 
become soft. This applies to 
pots as well. They too are 
baked, which essentially 
means that all the water in 
the clay is removed. From 
the time the pot cools down 
though, the clay starts 
absorbing moisture (though 
at a much slower rate than 
biscuits). 


When a pot has to be dated 
in the lab, it is first weighed, 
heated to remove moisture, 
and then weighed again. This 
allows scientists to find the 
weight of the moisture in 
the pot. Scientists also know 
the rate at which different 
kinds of pots absorb moisture, 
and so the lab technician 
can tell how old Dr Digi’s 
pots are! This method could 
have been called something 
simple (biscuit dating?) but as 
science loves long words, it is 
called rehydroxylation dating. 


A similar technique uses 
radiation instead of moisture 
to date excavated pots. Clay 
stores energy from different 
kinds of radiation that it 


has been exposed to, since 
last heated. When heated 
again, it gives out this energy 
as light. The brighter the 
light, the older the sample. 
This technique goes by 

an even longer name — 
thermoluminescence dating. 


It turns out that a special 
form of dating can be used for 
tandoors and other kinds of 
mud or clay ovens. We know 
that a magnetic needle turns 
and points north-south when 
it is free to move — this is 
how a compass works. Now, 
some substances present in 
mud and clay are magnetic, 
and at high temperatures, 
their particles behave as 
if they were tiny magnets. 
And every time a mud oven 


cools, these tiny magnets 
stay stuck in the north-south 
direction. The magnetic north 
and south poles of the Earth 
change slowly over time. By 
examining these ovens, we 
can find out where the poles 
were, the last time the oven 
was used for cooking! Which 
will also tell us how long 

ago the oven was last used. 
This process has the most 
tongue-twisting name of all - 
archaeomagnetic dating! 


Dating Trees 


A particularly cunning 
method for dating wood 

uses the fact that trees add 

a growth ring to their trunk 
every year. The thickness and 
colour of the ring depends 


on temperature, rainfall, 
soil, and the fact that trees 
growing together have 
similar patterns of rings. So 
the pattern of rings on a tree 
trunk acts as a fingerprint 
that tells us where and when 
the tree grew. Dr Digi’s 
block of wood could be dated 
using this method, called 
dendrochronology. Phew! 


There are many dating 
methods in addition to the 
ones we have mentioned 
here. Often, more than one 
method has to be used so that 
objects can be dated more 
precisely. So between the 
skeleton, the pots and the 
wood, Dr Digi should get a 
pretty accurate date for her 
finds! @ 


Photo: Chemists conduct tests 
on some bones that were dug up 
in Dholavira. Image courtesy: 
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Photos: (A) Kauva Khoh/Hathvani rock shelters: animal and human figures (ref. 
Dr. Rakesh Tewari). (2) Panarpani rock shelter, Panchmarhi: human figures. 


(3) Maradeo rock shelter, Panchmarhi: animal figure (photos 2 & 3 by author) 
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Prehistoric rock art can be found 
littered across the world’s caves. 
Across the edges and surfaces 

of rocks in Spain, France, South 
America and Africa, prehistoric 
artists have drawn pictures of 
animals and everyday life, painted 
in pigments of red, green and 
yellow. Closer home, the ancient 
caves of Bhimbetka in Madhya 
Pradesh feature some of the oldest 
rock paintings, showing scenes of 
hunting, people and a plethora of 
elephants, antelopes, lizards and 
crocodiles. But what did this art 
mean and who created it? 


Err...what is rock art? 

Rock art refers to paintings and engravings 
that are made on rock shelters, boulders, 
stones, bones, ostrich egg shells and so on. 
Of these, the images that are painted are 
called pictographs and the ones that have 
been carved or engraved are known as 
petroglyphs (petro is a word for ‘rock’ and 
glyph means ‘figure’). 


But who painted them, and why? 
Our prehistoric ancestors painted inside 
caves and etched on stone surfaces. 
Archaeologists have come up with many 
interpretations to explain why prehistoric 
people made these paintings. Recent 
research proposes that rock art was not just 
about drawing pictures, but was ritualistic 
and symbolic. What we do know for sure 
is that these early artists painted about the 
lives they lived. 


What were the paintings about? 
The subject matter depicted in the paintings 
include hunting scenes, animal, human and 
geometric figures, social groups, plants, 
flowers and even objects of transport. 
Pictures belonging to a hunting-gathering 
society show people using microlith-barbed 
weapons like spears and arrows. While 
paintings that were made by food-gathering 
or agricultural societies show domesticated 
animals like humped cattle, goat, sheep and 


yoked oxen. Then there are paintings which 
are snapshots of everyday life, like fishing, 
honey collecting, dancing, singing and 
musical instruments, eating and so on. 


Where can I see some rock art? 
Rock art is found in many parts of the 
world like South Africa, Australia, North/ 
South America, Europe, Southeast Asia and 
Indonesia. India is also rich in rock art. It 
has been found in sandstone and granite 
areas extending from Ladakh and Zanskar 
Valley in the north to Kerala in the south, 
and from Gujarat in the west to Orissa, 
Assam and Manipur in the east. Most of the 
rock art, however, has been found in the 
Vindhyan ranges of Madhya Pradesh. Some 
of the well-known rock art sites set here are 
at Bhimbetka and Panchmarhi. 


How old are the paintings? 

These paintings are very, very old. Some 
of them belong to a period as early as the 
Upper Paleolithic Age (around 40,000 years 
ago) and stretch up to the Historic period. 
This means that some rock paintings are 
tens of thousands of years old! 


What colours have been used in 
these paintings? 

Most of the paintings have been made in 
red. The next most frequently used colour 
is white. Some of the earliest paintings are 
in green and yellow. The painters used the 
natural resources available near the sites to 
make these paintings. 


What can we learn from rock art? 
Rock art is an important source of study 
that allows archaeologists to understand the 
minds, societies and day-to-day lives of our 
ancestors. These fascinating pictures offer a 
glimpse into the technological, cultural and 
social lives of prehistoric people. @ 
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Cave panting 
WITHOUT a cave 


by Chaitanya Krishnan 


YOU WILL NEED: 


1) 2 sheets of paper no smaller than A4 size 
(the bigger, the better!) 


2) Paints and paintbrushes 
3) Glue CRUMPLING 


Optional: an old toothbrush Crumple the sheet while it’s still wet. Be 


PAINTING: 
Place the two sheets of paper in front of you. 


Carefully open up the crumpled sheet of 
paper, but don’t flatten it completely. 


Mix a colour that roughly matches a rock 
surface and paint one sheet with it. 


See how it already looks like a rocky surface? 


26 BRAINWAVE 


MOUNTING: 
Leave the sheet out to dry in the sun. 


Once the sheet is dry, stick it on to the 
untouched clean sheet that we saved earlier. 
Be careful to maintain its crumpled effect! 


Make sure you leave a gap of a centimetre or 
two around the edge. This prevents the paper 
from flattening out. 


CAVE PAINTING: 


Look at the cave paintings in the photographs 
featured on pages 24 and 25 of this issue of 
Brainwave, as well as in other books or on the 
web. Once you have a basic understanding of 
how our ancestors used to paint animals and 
humans, you’re ready to begin! 


Use simple brushstrokes to create your 
characters. Remember that almost all cave 
paintings tell a story or depict an event. 


Once your cave painting is ready, find a place 
to display it! 


Psst! You can also use an old toothbrush to 
spray colour over stencils or your hands, if 
you want to simulate some cave painting 
techniques seen in other parts of the world. 
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Here is a map of India. Maps like this 
are usually colour-coded in such a 
way that neighbouring states have 
different colours. This is so that they 
can be easily distinguished. Can you 
colour the map of India in this way? 
Can you do it with five colours? Four 
colours? Three colours? 

What about the map of the USA 

on the opposite page? What is the 
minimum number of colours you will 
need to fill it, without neighbouring 
states having the same colour? 


Bis | 


\ [os COLORADO P| 
NEW 
MEXICO / ARIZONA aa 


Both these maps can be 

made using only three 

colours. But not all two- 

dimensional maps have 

this property. 

Take a look at figure 1 

to the right. How many 

colours does it require? 

What about figure 2? figure 1 figure 2 


That’s right, both these figures require four colours. It turns out that any two- 
dimensional map that is coloured so that two adjacent regions have different 
colours, can be coloured using four shades at most. In mathematics, this is called 


the ‘Four-Colour Theorem’. 
figure 1 figure 2 


What exactly do we mean by adjacent? Two regions are said to be adjacent only 

if they share a common boundary. This boundary cannot be an isolated point. 

For example, if four rectangles intersect at a point, each rectangle has only two 
‘neighbouring areas’, and you can colour such figures using only three colours. 
The Four Corners region of the USA where the states Utah, Colorado, New Mexico 
and Arizona touch can be coloured with only three colours. 

This theorem was first postulated in 1852 by Francis Guthrie, a South African 
mathematician. While the theorem is easy to state, it took more than a hundred 
years after it was postulated to prove it. In 1976, Kenneth Appel and Wolfgang 
Haken from University of Illinois in the US proved the theorem using a computer. 
It was one of the first major theorems to be proved using digital technology. @ 


~ 
A) 
A 


April201 29 


Billoo and the Boobuks 


ld Billoo, an Eagle Owl, is always They dearly wanted to meet her, but how 
QO surprised to see a few odd- could they? A scientist proposed time travel. 
looking creatures turn up near They would go into the past, ten thousand 
her nest. They land on her branch, nearly years back, to meet her. Work and research 
unconscious, and swoon and fumble until began immediately. 
she takes them by their hands to her nest. 
They — Billoo calls them Boobuks — have the Ethical questions were asked — wouldn’t 
oddest features. Hands and legs like human time travel reduce all the dead to merely 
beings, but mouths that are evolved beaks, living in the past? What about respecting 


with bald heads resting on bodies that 
resemble featherless chicks. And they are 
all the same size. 


It takes two or three days for the Boobuks 
to become well again. During this time, 
Billoo takes great care of them. She feeds 
them and cleans them up. After the resting 
period, the Boobuks try to fly around. 

But they can barely hover in the air fora 
minute. Billoo wonders to herself, every 
time, “What an effort it must have been for 
them to reach my nest.” For her nest is built 
right on top of a very tall tree. 


After this, the Boobuks go looking fora 
green, cylindrical-shaped thing they call 
Capsule. Billoo knows the routine now 
— their search will take them across the 
jungle floor — but she still follows them 
closely. She wants to protect them from the 
snakes and other dangers. 


As for the Boobuks, they wish they could 
tell her, their old mother ancestor, how 
fortunate they feel to be in her presence. In 
their planet, Zook, when they discovered 
that their species originated from her, 
it also came to light that she lived ten 
millennia ago on the planet they call Earth. 
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the deceased? Wouldn’t some people use 
time travel for their own selfish purposes? 


But in the face of overwhelming public 
approval, all opposition was put down. Soon, 
the first Capsule was built. As it was flagged 
off, even the hardest of sceptics couldnt 
help sighing: what a historic moment for 
their species! 


And thus, the first three Boobuks 
reached Billoo. There have been two more 
expeditions since, and this one is the last. 
For in Zook, public opinion has changed 
— they say now that Billoo ought not to be 
disturbed time and again, that she not be 
made a scientific object. 


In the jungle, the Boobuks find their 
Capsule. With Billoo’s help, they haul it near 
her nest and they reflect sadly that they will 
be the last to do so. 


Billoo is unaware of their sentiments. She 
lives in her own time — looking forward to 
the seasons, rebuilding her nest, storing up 
food. Very soon, she will have children of 
her own, become a mother. She will go from 
one stage of life to another. 


She doesn’t mind the Boobuks, not at all. 
Only, they seem to be exceedingly attached 
to her. Yet they always disappear, to no one 
knows where. @ 


THEY HAVE 
THE ODDEST 
FEATURES. 
HANDS AND LEGS 
LIKE HUMAN 
BEINGS, BUT 
MOUTHS THAT 
ARE EVOLVED 
BEAKS, WITH 
BALD HEADS 
RESTING ON 
BODIES THAT 
RESEMBLE 
FEATHERLESS 
CHICKS. 


story by Gankhu Sumnyan 
artwork by Ritoparna Hazra 
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cr SOME ae NOW, OUR 
HAVEN OF GREEN HAS BEEN 
UNDER ATTACK. 


WHERE THEY COME fy 
DENIZENS OF FROM, BUT IT’S 
BANYAN LAGOON, | CERTAINLY NOT 
WE ARE FACED FROM AMONG US. 
TODAY WITHA ¥ 
GRAVE THREAT. 


ie = = 


I'M TALKING a 
ABOUT ALL THIS qd (te- - > 
TRASH THAT'S 
BEEN DRIFTING 
INTO BANYAN 
LAGOON. 


DENIZENS OF BANYAN 
LAGOON, | GIVE YOU 
yy THE WASTERMINATOR. 


OH, YES, IT’S 

CHOKING OUR 

> & CHILDREN AND 

mm RUINING OUR 
SCENERY. 


LUCKILY FOR US, 
MR HAL KING OF 
HALCYON INDUSTRIES 


ITHANK You, 
MR KING! 


I'M GLAD YOU ASKED. IT TAKES 
ALL THE TRASH YOU CAN 
COLLECT, AND CONVERTS IT INTO 
i ° . SOMETHING MAGICAL. WATCH! 


ARRE BABA! 
IT’S SO BIG 
AND FLASHY. 
BUT WHAT 
DOES IT DO? 


FOR JUST A SMALL 
TOLL FROM EACH OF 
YOU, OUR LAGOON os = 
CAN BE SPARKLING G DON’T BE TAKEN IN BY 
CLEAN AGAIN. THIS HAL KING, BILLOO. [aam 
i; HE’S A SMOOTH-TALKING OM 
/ CROOK IN A FLASHY SUIT. 
(ee 


g AND BUFO’S HIS PATSY. 


THERE’S MORE 
TO THIS THING 
THAN MEETS 


AND INDEED HILSA WAS RIGHT! 2 f 


VV, 


| HOPE THAT FOOL 

KENKRE IS KEEPING 
AN EYE ON THE 
BACK-END LIkE | 

TOLD HIM TO. 


THING TO MIND! 


ae a pay Wasre Is A TERRIBLE 


r 
ey 4 


= —— ay 
Yi 
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JAPAN, a country that lies in the seismically sensitive area known as the Pacific Ring of 
Fire, was devastated by the combined assault of an earthquake and a tsunami last month. 
The disaster led to hundreds of deaths, widespread destruction and a near-meltdown (at the 
time this issue went to print) at the Fukushima nuclear power plant. This is how it all began: 


‘ wilir sm 


March 11, 2011, 2:46 PM Japan ‘0 Teetonie Plate | 


5 4a) 


NORTH AMERICAN 
Tectonic Plate 


a 


Slipping of tectonic plates under each other close 
to Japan’s shoreline triggers a massive earthquake, f 


about 24 km under the sea. It measures 8.9 on the 7 IN \ \ 
Richter scale, the largest recorded in Japan’s history. ” | ty Ve 
PS A PEE TSS SE = 


Tremors cause buildings to rattle, roads to twist 
and bridges to fall. Meanwhile, the vertical 
displacement of the sea bed creates fast moving 
waves across the Pacific. 


* a 


5) . 
@ * bi teme 
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Towns and cities continue to experience 


aftershocks. Oil refineries and buildings catch n um 

fire. The waves build up in height up to 10 > 
metres as they reach the shore, carrying boats 

" and ships with them. 1 A K 

F SN BE FE 4 


SENDAI 


\ 


hapless 


6 ft 


EPICENTRE 


TOKYO 


The tsunami hits the coastline about 10-30 
minutes after the earthquake, sweeping 
’ everything in its path, including planes, 
trucks, trains and houses. 


Infographic by Pencil Sauce 
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Solution to ‘Cross Connection’, Issue 4 
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MAKE NEGTS FROWN 
FLOWER PETALS. 
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ESPITE BEING ONE OF THE OO .cn LITHUANIA GAINED ITS INDEPENDENCE AT 
SOFTEST AND LEAST DENSE THE END OF WORLD WAR |, A RULING COUNCIL 


The winner of the Issue 3 
‘Caption Contest’ is Pratyush 
Padmanabhan from New Delhi! 


We asked: 

What did one brain say to the other 
when it was asked, “What’s the 
matter? You seem a little nervous!” 


Pratyush’s response was: 

"That’s because my human forgot 
to shut down his nervous system 
before he went to sleep!" 


Congratulations, Pratyush! You 
have won an awesome goodie bag 
for being so corny! 


HEADS UP! Our popular Q&A column ASK 
US WHY returns next month. Send us your 
burning science questions, and we will 
douse them with our giant answer-spewing 
doubt-extinguisher! 


OSMIA AVOSETTG 
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WOODS IN THE WORLD — _ = @ ELECTED DUKE WILHELM OF URACH AS THEIR NEW 
BALSA WOOD |S CLASSIFIED KING ~ALTHOUGH HE HAD NEVER SET FOOT IN 


hS & HARDWOOP.— THE COUNTRY BEFORE .~ 
Submitted By Chester Tumidajewicz, Amsterdam, NY, USA 


To freeze, 
or not to 
freeze... 


GENIO, 


fact that we are all absolutely certain 
about. But death is not just an event. It 
is also a process. 

There are two stages to death: the somatic 
and the cellular. Somatic death happens 
when a person is irreversibly unconscious 
and unaware of herself and the world. 
Cellular death occurs when the body’s cells 


; verybody dies eventually. This is one 


slowly quit respiration and metabolism. 


The different tissues of the body and their 
cells usually die at different rates (except, 
perhaps, during a nuclear explosion, when 
all the cells may die together). The brain 
cells are the first to die. They do so within 


Ph VIVITV RIN 


CAETERA MOR 
TIs ERVNT. 


YRADLY BUSINESS 


by Dr. Jandeep Banga / es 


Sede 


three to seven minutes after they are 
completely deprived of OFV ECs So in the 
somatic death phase, ta intricate production 
line inside the body ~the one that takes 
oxygen and converts it ‘into energy — starts 
breaking down: Then, thé cells die one by 
one, and. the body starts decomposing. 

he definitions of death are changing. 


“Tn the past, if the heart stopped beating and 
_the lungs stopped breathing, a person was 
considered dead and that was the end of the 


story. Now, resuscitation technology has 
improved vastly, and (nearly) dead people 
have started coming back to life! So ‘brain 
death; is the popular, new definition of death. 


Cheating death 

In theory, if the body can be preserved in 

a fresh state, while its cells are still alive, 
future’ advances i in technology may give ita 
second chance at life. This strange-sounding 
idea has led to the practice of storing dead 
people in super-cold environments for a 
hefty fee. 

After a person is legally dead, cryo- 
preservation (preserving the body in sub- 
zero temperaturés) keeps the cells alive. 
This is done in the.hope that resuscitation 
or revival processes in the future will be so 


advanced that the dead can be broweht back 


to life someday. 

The reality though, is that the boty starts 
to spoil immediately after death. As every 
second ticks, the amount of damage to the 
body and brain increases. So the biggest 
challenge in cryo-preservation is to avoid 
dying far from your cryogenic facility. In 
fact, it would be most efficient to die in the 
cryogenic facility itself. 

Of course, the other option is to just stop 
worrying so much about death, and devote 
your energies to staying alive instead! @ 
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ACROSS 


1. Lothal is an ancient city of the 
Valley Civilisation (5) 

4. Dates before the year 1 AD (3) 

6. The number of rocks a 

monolith is carved out of (5) 

7. The buried city of Pompeii is 

part of this ancient civilisation (5) 

g. Ancestors of the modern 

Eskimo or Inuit people (5) 

11. Breed of cat depicted in 

ancient Egyptian wall paintings 

(3) 

14. Sun, in Latin (5) 

15. The Great Pyramid of Giza 

was built as a tomb for this 

Pharaoh (5) 
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1. ‘Otzi’ or the ‘Similaun Man’ who lived 5300 years ago in the Alps, 


was found mummified in this (5)4. Dates before the year 1 AD (3) 
2. 550, in Roman numerals (2) 

3. Former name of Thailand (4) 

4. The Age following the Stone Age (6) 

5. In a large European medieval household, this was the place that 
supplied water for drinking 

and for washing oneself (5) 

7. The prescribed procedure for conducting a ceremony, handed 
down from ancient times (6) 

8. Hemispherical ceilings found in Persian and Roman architecture 
(5) 

10. One of the largest cities built by the Sumerians in early 
Mesopotamia (4) 

12. Greek letter: A symbol of life in ancient times; now the ‘time 
constanv in physics (3) 

13. Chinese Emperor of the Han dynasty who adopted Confucianism 
as a state doctrine (2) 
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Inside front cover 
Fibonacci sequence: a mathematical 


series in which each number in the 
sequence is the sum of the previous two 


p06 Terminal: the end of a line where 
signals are either transmitted or received 


p07 Subatomic particle: a unit of 
matter smaller than an atom 


p12 Reservoir: a place where water is 
collected and kept for use when wanted 


Citadel: a strong fortress that sits high 
above a city 


p15 Mattock: an agricultural tool whose 


blades are at right angles to the body 


Auger: a tool used to bore holes in the 
ground 


NOTES 


p28 Microlith: a small stone tool 


p34 Tectonic plate: layers of the earth’s 
crust whose interaction causes continental 
drift, earthquakes, volcanoes, etc. 
Displacement: the act of moving 
something out of its place 

Aftershock: an earthquake that follows 

in the same vicinity as another, larger 
earthquake 


p37 Metabolism: the set of chemical 
reactions that occur in living cells 


Resuscitation: the act of restoring 
consciousness 


a a : & a. "ia 
Archaeologists have been arguing for decades about the purpose of this 
holey Harappan jar. This month, pit your own cool ideas against theirs! 


Write to us at 
brainwave@ack- 
media.com. The 
most creative 
theory will WIN 
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Play games with your favourite Tinkle Toons — Suppandi & 
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Space Invaders 


Dear Reader, 


It was the Russians who kicked off the Space Race, when 
they launched the Sputnik satellite in 1957. The Cold 
War between the USSR and the USA was just warming 
up then, and the launch of the first Sputnik frightened 
the Americans so much that they gave their fear a name, 
calling it the Sputnik Crisis. It began a mad contest 
between the two superpowers, leading, fifty years ago 
last month, to the Russian Cosmonaut Yuri Gagarin 
becoming the first human to visit outer space (preceded 
by a whole menagerie of ill-fated animals, from fruit 
flies to monkeys, that was sent out to first test the cosmic 
waters). Our species now had its first foothold in the 
worlds beyond our little world. Over the next twenty 
years, the Russians carried out an unmanned landing on 
the Moon, conducted the first spacewalk and set up the 
first space station, among many other milestones. The 
American space agency, NASA, meanwhile, set their own 
hugely successful space programme into orbit, the apex 
of which was the famous landing of Neil Armstrong and 
Buzz Aldrin on the Moon in 1969. 

Much has changed since those giddy early days. The 
Soviet Union has collapsed, the NASA is now the leader 
in space technology, and a spew of new, emerging 
superpowers have gotten in on the action. India, one of 
these newbies, has grown over the decades into a force 
to be reckoned with. This issue’s cover story is about 
how we got there, and some of the people who made it 
all possible. The rest of the issue contains many strange, 
oozy, slimy, weird and wonderful things. I know you’re 
just itching to get into it, so I won’t keep you! 


Scientifically, 


Vinayak Varma, Editor 
vinayak.varma@ack-media.com 


Write to: ‘Brainwave’, c/o Amar Chitra Katha Pvt. Ltd., #254, 2nd 
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How many 


AS. 


. Can we see 
in the sky? 


by Srinath Perur 


ifferent people can count a different 
1) number of stars in the sky, based on 
how and where they count from. 
If you count during the day, you will 
see only one-star — the 
Sun. But at.night, the 
number of stars seen 
depends on. where 
swe are. We tend to 
notice fewer Stars 


us; if there is smoke,or dust in the air; 
and. when the Moon is out. So, if: you are 
looking at the sky from a city, you will be 
lucky to catch-a glimpse of even a few 
hundred stars. The maximum number of 


stars will be seen from an elevated place, 


such as on a mountain top, with no Moon 


in the sky, no lights nearby and clear air. 
_ The stars visible in such, conditions are 


. listed in a book Called the Bright 

hy Star Catalogue. At present, it 

lists around 9100 stars. But 

‘standing in‘one place, we 

can only see about half 
the sky surrounding the 
Earth. So, only about half 
that ion bere i.e. 4550 
stars, are visible at any 
given time. 


Of coursé, we only talked 
about the stars we can'see 6 
with our naked eyes. If we uSe 
binoculars or a telescope, far more . 
become visible. But even these are a 


stars in our universe. Most cannot be 
seen at all as they are simply.too far for 
their light to reach us. 
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very small part of the total number of ~ 


by Chaitanya Krishnan 


If you’ve ever wanted to make your own game 
but haven’t tried because it seemed too difficult, 
take heart. Things are about to change. 


First, head to this cool online project we found: 


www.atmosphir.com 


To make your own game on Atmosphir, all you 
have to do is join the site for free, install a plugin, 
and you're ready to go. Seriously, that’s all there 
is to it! Here, let us walk you through it... 


oa I 


You can use Atmosphir in your browser (a fast 
Internet connection helps). If you have a slow 
connection, don’t worry, the site has a 
downloadable version of the game builder at: 


www.atmosphir.com/download 


ENGINE 


ATMOSPHIR 


Whatever version you pick, you’ll need to join the 
site first. This will allow you to store your saved 
games online. You can access them from 
anywhere, or even share them with friends. 


say 2 


Start building! Just drag and drop objects from 
the libraries, add behaviours that allow these 
objects to work the way you want them to, and in 
no time, you'll have your own game! 


wap 


Learn from others. There are hundreds of users 
from around the world building games with 
Atmosphir. You get to try out and learn from their 
games too. 


Here’s a look at some of the games other 
Atmosphir users have created: 


Explorer's Planet 
by Platformer 


Multiplayer Mario Style [Capture2010] 
by cmmatzat 


Valley of the Dragon 
[Blockart10] 
by maximumdragon 
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PREVIOUSLY: 
BRINDA AND 

A FUZZWORM 
FOUGHT TO RULE 
SURESH'S BRAIN. 


THE CRANIAL 
ADVENTURES 


—— Of — 
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ahds SURESH heh, 
—HUMAN™ 
SCRIPT fy SHALINI Sxfnivasan 
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SURESH MAN, YOU HAVE 
EAR WORM! Gross! 


SHUTTUP, OK? 
RIFF RAFF! 


EAT COLD 
PAVEMENT, 
FUZZWORM! 


O6 BRAINWAVE 


The Original Solar Clock 


RERECNN by Arvind Gupta (visit www.arvindguptatoys.com for more!) 


1. Draw a horizontal line XY across the length 3. Draw a line DE equal to the 

of the KG cardboard. From the mid-point of XY hypotenuse AZ of the triangle. 
(D) draw a perpendicular (CD) that equals the 
shortest side (AB) of the triangle. 

2. Divide the space above line XY into 12 sectors 
of 15 degrees each, using D as the centre. 


LIDYOP YSIDPY “YLOmqLpy 


4. Join the end points of each sector to point E. 6. Cut along line XY. 

5. Mark the twelve hours (from 6am to 6pm) at 7. Fix the side AZ of the triangle on line 
the points of intersection with line XY. The two DE, standing perpendicular to the sheet 
ends are 6am and 6pm, and the perpendicular at of paper. 

point D is 12. 8. Place your sundial in the sun with line 


XY pointing north, and point E facing 
SS VZz hee south. When the Sun is out, the shadow of 
At the triangle will indicate the time. 
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\ ncient texts tell us that Indian warriors 
used rockets as weapons during wars, 
uch before they were invented in 
the West. But that’s the stuff of stories and 
legends. In real life, the use of rockets to 
travel to space began for real just after the 
country won its independence. That’s when 
a visionary scientist named Vikram Sarabhai 
kick-started the country’s space programme. 


T minus 1 and blast off! 


On November 11, 1947, young Sarabhai, 

a physicist, set up the Physical Research 
Laboratory (PRL) in Ahmedabad. This small 
centre was where the country’s top space 
scientists experimented with the ABCs of 
modern space technology and astrophysics 
for the first time. 


And then, in 1969, Sarabhai, who was by 
now known as the Father of India’s Space 
Programme, helped create the Indian Space 


Research Organisation (ISRO for short). Over 
the next few decades, ISRO would grow into 
a behemoth space agency and play a crucial 
role in defining India’s future in the space 
race. 


Sputnik: A series of strange events 


The years between the fifties and seventies 
were exciting times for space buffs all 
around the world. In 1957, the former Soviet 
Union (or the USSR) sent the world’s first 
artificial satellite, Sputnik I, into orbit. This 
historic event sent the two superpowers (and 
arch rivals) at that time — the United States 
and the USSR - into a head-to-head ‘Space 
War’. 


As they each tried to outdo the other ina 
mad rush to gain supremacy over outer 
space for the next two decades, Science 
turned out to be an unexpected winner. The 
Space War ushered in the Space Age, an 
amazing time when we learned lots about 
space technology, travel and exploration, 
and began to understand Earth’s place in the 
universe. 


Mission control: HQ Thumba 


While the superpowers competed for a 
place in space, India too decided to get in 

on the action. The launch of Sputnik Tin 
1957 inspired Indian scientists like Dr. Homi 
Bhabha (the country’s foremost nuclear 
scientist) and Sarabhai to take the country’s 
newborn space programme to the next level. 
And so the search began for a good location 
for India’s first rocket launching station. 
Without rocketry, of course, there could be 
no space exploration. 


Sarabhai travelled the length and breadth of 
the country scouring for possible locations, 
until he arrived at Thumba. Thumba was 
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Sputnik | was 
the first man 
made satellite 
built by the 
Soviet Union. 

its launch on 

" Oct 4, 1957 
triggered the 

' => wellknown 
Space War 
between the 
Unitéd States 


; and the USSR 
ae fe aed a 
me Aen weighing 51 kgs 
roa RADIO transmitted oWvered ie 
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SIZE MATTERS! _ 


5.519% | 4.64 80: 357: 


HUMAN — SPUTNIK ARYABHATA INSAT 3 INTERNATIONAL SPACE STATION 
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A 1 R Fold here as shown 


2-CAREFULLY HOLD THE 
COMPASS AT EYE-LEVEL 
WITHOUT DISTURBING THE 
NEEDLE. NOTICE THE DIP 


1. FIND THE NORTH 


USING A COMPASS. IN THE NEEDLE? 


a lazy fishing village on the outskirts of 
Trivandrum, and it lay bang on the Earth’s 
magnetic equator. In 1963, the Thumba 
Equatorial Rocket Launching Station 
(TERLS) was ready for use. 


Soon, the country’s scientists began 
launching American-built experimental 
‘sounding rockets’ from Thumba, to carry 
out atmospheric research. These rockets 
carried instruments that took measurements 
and conducted experiments just as they left 
the Earth’s atmosphere. How do you think 
the instruments in these sounding rockets 
worked? Go find out and tell us! 


Captain Sarabhai and his crew 


But all was not hunkydory in these early 
years of space research. Indian scientists 
had a cracker of a job on their hands as 
they worked out the nitty-gritties of three 
major areas related to space — remote 
sensing, communications and meteorology. 
[The lowdown: Remote sensing is when 
information on the Earth’s surface is 
gathered by aircraft, satellites, and 
spacecraft. Communications satellites, well, 
help us communicate. And meteorology 

is what your weather man studies to tell 
you what’s going on with the Earth’s 
atmosphere.]| As the team of hard-working 
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Sout 
POLE 


3-WALK ALL OVER THE EARTH 
ANP WATCH THE DIP VARY. THE 
PATH ALONG THE EARTH WITH 
NO DIP IS THE MAGNETIC 
EQUATOR! IT PASSES OVER 
INDIA AT THUMBA- 
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scientists tinkered with advanced rocket 

technology, they also had to make do 

with measly budgets to solve enormous 
Eupon atime| challenges. 


The early 
facilities at 
Thumba 
weren’t so 
great. It 

had “one 
launcher, a 
church and 
some old 
fishermen’s 
dwellings,” 
says R 
Aravamudan, 
one of 
Sarabhai’s 
handpicked, 
NASA-trained 
men, who later went on to become the 
director of Sriharikota Space Center (SHAR), 
where a launch pad for satellites has been 
set up. “We sat in the church building, which 
we shared with generations of pigeons. All 
those facilities which Sarabhai talked of 
were very much a dream...” It was all so low 
rent that the scientists had to carry sounding 
rockets, up to the makeshift ‘launch pad’ that 
sat on a hill, on their bicycles! 
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PASTA FOR LUNCH! 


by Sneha Prasad / Pencil Sauce 


Eating in space is challenging. Space travel 
means that we need to carry food that lasts 
months together without rotting. Another 
challenge is zero gravity, which makes food 
and liquids float! Read on to learn about 
how and what we astronauts eat in space! 


We decide our menu months before our 
journey. This is because it takes time to 
prepare and treat the food for the mission. 
(Remember, we have no refrigerators in the 
spaceship!) Before being vacuum-packed, 
food is dehydrated or sterilised. Fresh fruits 
need to be consumed during the initial days 
of our trip. Our food is also rich in calcium 
since bones can get weak in zero gravity. 


Liquids are packed in special pouches to 
make them easy to drink in microgravity. 
Since water supply is limited, we can’t afford 
to waste any aboard the ship. Our equipment 
is so smart that it recycles every drop of 
water, including humidity in the cabin, 
generated by breathing, and even pee. Do 
not worry though, the water that we drink 
here is purer than any you’ll find on Earth! 


Since everything floats, we strap our food 
trays onto our laps. Food packets are 
velcroed to the tray and spoons and forks 
are held with magnets! For lunch, I ate 
macaroni, pea soup, candy and lemon juice. 
Salt and pepper are in liquid form as stray 
particles can get into someone’s eye. Trash is 
thrown into the compactor and utensils are 
cleaned with sanitizing wipes. Now excuse 
me while I dig in! 


NAVIGATE BY NIGHT! 


YOU PONT NEED THE NORTH STAR TO 
Hockel Pane FIND NORTH IN YOUR CITY! LOCATE - 
THE BIG DIPPER, AND DRAW A LINE 


is ti i JOINING THE*TWO STARS TO THE 
At this time, India had not yet developed HORIZON AS SHOWN - THAT'S THE 
a rocket launch vehicle of its own. ISRO NORTH!, 


depended on the Soviet Union, the US and 
the European Space Agency to send its 

early satellites into orbit. (Psst! In case you 
are wondering, launch vehicles or carrier 
rockets do the job of ferrying satellites and 
explorers from the Earth’s surface into outer 
space.) 
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The biggest rockets ISRO launched in the 
mid-7os were part of the ‘Rohini sounding 
series’. Weighing barely 55 kg, they could 
only lift payloads or cargo of less than 80 


kg to a height of 250 km. But these midgets 
served as test beds for the big boosters that 
followed during the 8os: the Satellite Launch 
Vehicle (SLV), Augmented Satellite Launch 
Vehicle (ASLY), Polar Satellite Launch 
Vehicle (PSLY) and the Geosynchronous 
Satellite Launch Vehicle (GSLY). What a 
mouthful, eh? 


THIS ISN‘/T WHY 
IT IS CALLED 
THE SOUNDING 
ROCKET! 


As ISRO’s horizons grew wider, it became 
increasingly important to set up a launch 
pad for its satellites on the country’s eastern 
coast. Why east? Because an eastward 
launch gives rockets an extra ‘push’, thanks 
to the Earth’s rotation on its axis from west 
to east. (This is why most major launch sites 
like Cape Canaveral in the US and Japan’s 
Kagoshima are on the eastern seacoast.) 
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Finally, the island of Sriharikota — then 

an obscure spot on the map — with its 
60-kilometre beachfront, was handpicked 

for the job (see box on p15). Soon, the peace 
and quiet of Sriharikota’s scrub jungles 

was broken by the sound and fury of rocket 
engines as ISRO tested its launch vehicles in 
the 80s. A solid fuel plant, a rocket engine 

test complex, telemetry and rocket tracking 
facilities, all mushroomed quickly. 
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WHAT HELPS _IN 
TELEVISION BROADCAST, 
SEARCH AND RESCUE, 
AND COMMUNICATION IN 
INDIA? 


JOIN THE DOTS TO FIND 
THE ANSWER! 


at 


o 
oc, 


Spiralling 
ISRO has come a long way since. It 
now builds two kinds of satellites: 


communications and remote sensing. Believe 
it or not, these satellites, high up in orbit, 
have revolutionised our lives down here on 
the Earth in countless ways. Satellites play 

a quiet but important role in how we treat 
diseases, communicate through mobile 
phones, predict weather, harvest our crops 
and avert natural disasters! 


So let’s get a little 
more up, close 
and personal 
with India’s fleet 
of satellites. 

First come the 
communications 
satellites, which 
are launched by 
the GSLV into 
geosynchronous 
orbits, roughly 
58,000 kms above 
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the equator. In this 
position, the satellites 
28 keep pace with the 
Earth’s rotation and 
appear stationary 
from the ground 
(see box on p15). 
India’s major 
communications 
satellite, the Indian 
National Satellite INSAT) 
system, is one of the largest 
in the world. It helps us make 
international phone calls, watch 
cable TV, listen to radio networks and 
get weather forecasts. More importantly, the 
INSAT enables us to log onto the Internet, 
which depends on satellite communication 
for high speed links. 


Next up are the Indian Remote Sensing 
(IRS) satellites. These are launched into 
Sun-synchronous polar orbits (where the — 
satellite stays in sync with a place it travels 
over, at the same local time) by the PSLV. 
IRS satellites are useful for observing crops, 
forests, water, marine resources, and to 
assess the damage caused by droughts and 
other natural disasters. ' 
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Of the remote sensing satellites, the 
and 1D are known around the world 
best ‘land resource-sensing’ satellite 
this: one of the first images beamed 
IRS-1D showed the rural area surro 
SHAR, where individual coconut tree 
huts could be seen in startling detail! 
pictures showed vivid and sharp im. 
of the Tirupati 
temple, the 
backwaters of 
the Tuticorin 
harbour and 
foam-streaked 
waves in the 
Arabian Sea off 
Thumba. 


of space exploration. Like landing on the 


SHAR: A Busy Nerve Centre moon! The Chandrayaan mission proposes to 
: do just that —- land a lunar craft on the Moon’s 
surface. 


What do the insides of one of the most 
hi-tech space centres in the country look 
like? The Solid Propellant Space Booster 
Plant (SPROB) alone sprawls over 5000 
acres inside the SHAR complex. It has 60 : ; 
separate facilities, which produced the or Russian Moon probe has ever carried 
solid propellants for the launch of both ge ay, research HSU UIE Tits as the 

the Satellite Launch Vehicle (SLV) and Chandrayaan did — five from the ISRO and 
its augmented version, the ASLYV. And A POLAR ORBIT IS ONE IN WHICH A 


when it was the turn of the PSLY, the SATELLITE PASSES ABOVE BOTH POLES 
SPROB was further augmented to handle OF THE EARTH- THESE SATELLITES ARE 


rocket motors three metres long. The CALLED POLAR SATELLITES. 
PSLV complex now routinely handles 
vehicle assembly, check-out and launch 
operations. The 76-metre tall mobile 
service tower (MST) takes care of the 
launcher’s vertical ‘docking’ with the 3 _- POLAR SATELLITE 
satellite on the launch pad itself. N__ POLAR ORBIT 


GEO SYNCHRONOLIS 
“MAA 5 SATELLITE 


FOOTPRINT OF 
THE SATELLITE 


Ss 

say OMT Ny 
dazzling banks of consoles, switches, 
and dials. It also links the numerous 12 HOURS LATER AT, 
monitoring facilities and network 
stations within India and outside. The 

POLAR O 

RTS helps ground controllers gather = 


and analyse the results of a mission just FOOTPRINT OF 


The Chandrayaan 1 (India’s first unmanned 
lunar probe), which was launched in 2008, 
has already created a flutter. No American 


GEO SYNCHRONOUS SATELLITES ARE 
ALWAYS IN SYNC WITH THE SAME 
GEOGRAPHICAL LOCATION AT ALL TIMES- 


=, 
The Mission Control Centre (MCC) - the 
crucial nerve centre of all launch activity 
—is safely tucked away 6 km from the 
complex and is connected to it by an 
umbilical cord of fibre optic cables. A 
Real Time Computer System (RTS) at the 
MCC monitors the rocket’s flight through (NIGHT) 
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minutes after launch. THE SATELLITE 
REMAINS 
Entering deep space CONSTANT 
14 

As of now, the focus of India’s space OBS 
programme has been on building rockets eee NIGHT) S (pay) 
and satellites. We have also tasted SATELLITE ¢ 
remarkable success in both these areas. But 
its now time to move onto to other frontiers POLAR SATELLITE 
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Coming in 2011: GSAT-8 launch by the European Space Agency (ESA) @ 


Megha-Tropiques launch (jointly developed by ISRO and its French counterpart 


CNES) @ Launch of SARAL @ GSAT-10 to be launched by the ESA 


six from other space agencies, signalling 
an era of international cooperation in space 
exploration. The lunar probe’s confirmation 
of the presence of large amounts of water ice 
on the Moon was a proud moment for ISRO. 
The Chandrayaan 2, which will include a 
lunar orbiter and rover, is slated to set off 
for the Moon in 2013. 


The final frontier 


The Indian space agency’s wish list also 
includes exploring asteroids (rocky bodies 
that orbit between Jupiter and Mars) and 
the outer reaches of the solar system. But 
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the technology needed to do this is highly 
advanced and we’re not quite there yet. For 
instance, ISRO has yet to master cryogenic 
engine technology (which uses super-cooled 
liquid hydrogen and oxygen as fuel — these 
liquid gases burn really well, giving more 
thrust to the rocket). This cutting edge tech 
is crucial for making advanced models of the 
GSLYV and PSLY. Only five countries — the US, 
Russia, France, Japan and China — possess 
this technology right now. 


But Indian space scientists continue to 
dream big. For example, ISRO is planning 
to offer space rides which will take space 
tourists on week-long spins on board an 
Indian spacecraft in low-Earth orbit! The 
capsule will later be brought down in the 
Bay of Bengal. Almost anyone will be able to 
sign up for these sub-orbital hops, provided 
they fulfill basic health requirements and 
fork out a huge sum of money for their 
tickets to space. The Russians already allow 
civilian space travellers to ride their Soyuz 
spaceships — for a hefty fee of course. 


Apart from tourism, the future of space 
research belongs to ‘reusable launch 
vehicles’ (RLVs). With low maintenance and 

a quick turnaround time, RLVs could cut 
launch costs to less than a tenth of current 
costs. With this in mind, ISRO is developing 
air-breathing engines for a hyperplane that 
can leave the Earth’s orbit, touch outer 

space, and return to Earth. Initial tests of 

this RLV (named TAV or trans-atmospheric 
vehicle) are on at the Vikram Sarabhai 

Space Centre in Thiruvananthapuram even 

as you read this. If all goes well, in another 

few years, you too may be spacing out in a 
hyperplane! @ 


HE'S MAKING 
A TELESCOPE. 


WORK. B 
LOOKING AND 
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IG IN IT. SO 
SR OR MAKE SENSE EVEN TO ME: 
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ryabhata was the first Indian 

mathematician and astronomer who 

began to understand how the universe 
really worked. His ideas influenced the 
whole world. 


ASTRONOMY 

Much of Aryabhata’s work was an attempt to 
explain the relationship of the Earth with the rest 
of the cosmos. He was one of the first people to 
claim that the Earth rotated on its own axis. 

If it weren’t for the discoveries made by 
Aryabhata, the world would probably still think 
that the Moon radiated its own light (instead of 
reflecting the light from the Sun!). And eclipses 
would still be thought to be caused by random 
demons and gods. And the true shape of the 
Earth’s orbit may never have been understood. 
The fact that we know the actual answers to 

all these puzzles, and several more, is thanks 
to Aryabhata and ‘audAyaka’, the astronomical 
system he created. 


MATHEMATICS 

Aryabhata’s famous text ‘Aryabhatiya’ introduced 
several mathematical concepts that are the 
foundations of modern arithmetic, economics, 
commerce and science. 

The decimal-based place value system, which 
computing and almost any business-related 
calculation rely on, came from the mighty brain 
of Aryabhata. He was also one of the first to define 
concepts that led to the birth of 

Aryabhata’s mathematical ideas travelled to 
Europe by the name ‘Modus Indorum’ (translated 
as ‘the method of the Indians’). © 


The one major error in Aryabhata’s 

astronomical beliefs was his geocentric 

approach: the belief that the Earth is the 

centre of our universe. He described orbits 

that carried the Sun and the Moon around 

the Earth. However, Aryabhata’s work did 
show some early signs of a heliocentric 

approach, which states, as we know to be 
the case today, that the Earth revolves 
around the Sun. 
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A neutron star at the centre of Cassiopeia A, 
and its strange superfluid core 


Just over 27 years ago, on April 3, 1984, the Soyuz T-11 spaceflight was launched 
out of the Russian Baikonur Cosmodrome, the world’s first working spaceport 
in Kazakhstan. This was the sixth expedition by cosmonauts to the Soviet space 
station Salyut 7. On board the rocket were three passengers, two of whom were 
Russians: Commander Yuri Malyshev and Flight Engineer Gennady Strekalov. 
The third cosmonaut was a young Indian Air Force Squadron Leader named 
Rakesh Sharma who, with this launch, became the first Indian to travel 

into space. Mr Sharma, now a retired Wing Commander and an Ashok Chakra 
awardee, spoke to BRAINWAVE about his fantastic voyage. 


The launch of the Soyuz T-11 
This was in 1982, at a time when ISRO wasn’t 
interested in manned space flights, because 
they were too busy working on launching 
satellites. So the assignment was handed 
to the Indian Air Force by (Prime Minister) 
Indira Gandhi. The Air Force, in turn, 
shortlisted 50 to 40 guys for the programme, 
including me, based on our fitness levels. 
Stringent medical tests were conducted 
to determine our physical fitness and 
psychological profiles. Then we were asked 
to volunteer. All of us did. Eventually, after 
more tests, I was picked. 


At the start of the launch, we were seated 
facing the sky at the height of a 13-storey 
building. Our capsule was encased in a 
protective metal shroud that reduced the 
drag when we lifted off, so we couldn’t see eae aie asi 
out the windows. It was completely dark, and Rakesh Sharma 
we could only see our electronic monitors. 
And then there were various noises and a 
deep rumbling came from below us when the 
launch sequence was initiated. At lift off, we 
were pressed hard against our seats because 
of the force with which we climbed. Finally, 
when we were in the upper atmosphere, the 
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metal shroud that covered us fell off. By then, 
we were surrounded by space, so everything 
was still dark, but now we could look out of 
the windows. 


So what was that like, seeing space 
for the first time? 


The biggest difference was that the stars 
were no longer little twinkling points of light. 
That’s how you see them through the haze of 
the Earth’s atmosphere. In space, they are a 
lot clearer. 

And then there are the physiological changes 
that are caused by the lack of gravity. Many 
people experience space sickness, which is 

a lot like sea sickness. The blood collects in 
your head, and you experience nausea and 

a poor sense of balance. Thankfully, I was in 
good shape, so I didn’t go through any of this. 


You were at the space station for, 
what, a week? 
Eight days. 


Wow. How did you keep yourself 
occupied during all that time? 
There was a lot to do. We conducted various 
experiments. We carried out remote sensing, 
like multi-spectral photography with 

special cameras that capture many different 
wavelengths of light. With them, we could 
figure out the density of forests, minerals, 
metals and other resources on Earth, each 
of which appears as a different colour in 
multi-spectral images. Then there was a lot 
of observation work, medical tests, exercises, 
interviews with the media and so on. 


Speaking of exercising, we hear 
that you are the first human to do 
yoga in zero gravity. 

That’s right. One of the objectives of the 
mission was to try out yoga as a means of 
combating the effects of zero gravity on the 
human body. I tried three or four exercises 
on a regular basis. There was, let me see, the 


pace station 
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Ustrasana (the camel pose), the Sithilikarana 
Vyayama (a set of loosening exercises), some 
Pranayama (breathing exercises) and one 
other exercise that I don’t recall right now. 


How about your down time? What 
did you do for fun, when you 
weren’t working? 

There was hardly any spare time, so we were 
never really bored. I had carried a large 
collection of music on board — classical, 
jazz, Hindustani, and instrumental music 

— so I listened to that when I did get a little 
time to myself. 


Can you describe your re-entry for 
us? 

Well, this time there was no shroud, so we 
could look out the window. The re-entry 
was a fiery one. The entire capsule was 
enveloped in flames. And there were strong 
g-forces acting on us, as Earth’s gravity 
pulled us in. We all blacked out briefly as we 
entered Earth. Then, at around 30,000 feet, 
a parachute opened up, slowing our descent. 
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By then, there were helicopters from the 
spaceport that had spotted us and were flying 
along with us. We landed at a place called 
Arkylik in Kazakhstan. 


Who came to meet you when you 
landed? 


First there was a group of doctors, along 
with a lot of press. After this, we were sent 
to quarantine for a week, during which we 
were put through various tests to check if we 
were okay. 


Now Id like to change the subject 
a little, Mr. Sharma. Do you believe 
in aliens? 

Yes, I do, but I prefer not to call them aliens. 
The word ‘alien’ carries an unwelcome 
connotation of fear and misunderstanding. 

I prefer to call it a kind of extra-terrestrial 
intelligence. And yes, there’s bound to be 
intelligent life out in the cosmos. We live 

in a huge universe, with mind boggling 
possibilities, and it would be silly of us to 
presume that we were the only form of 
intelligent life. 
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What is the future of space 
exploration? And why is it 
important? 

A lotis going to happen in the future. We’ve 
achieved so much in the past fifty years, and 
we will achieve a lot more very soon. 

There are many benefits to space 
exploration. Planet Earth, we now know, is 
critically ill. It will be unable to support us 
for all time. So we need a fall-back option. 
We need to first start trawling resource-rich 
places in our solar system to make our life 
sustainable. We need to find other sources 
of energy, minerals, etc. The next step is to 
start colonizing other planets, which will, 
and should, happen within the next fifty 
years. The next big trip to the moon will 
have to colonize it, to set up a launch facility 
there. 


What about the future of Indian 
space exploration? 

You see, space travel is fantastically 
expensive, both resource and money-wise, so 
it would be unwise of each country to think 
of doing all of this on its own. So there’s a 
case for sharing and collaboration. There 
should ideally be a consortium of countries 
contributing to humankind’s collective space 
effort. 


Sort of like the Federation in Star 
Trek. 


That’s right. Here’s the thing to remember. 
There was a time, back in the days of 
Columbus, when much of Earth was 
unexplored, and there was a lot of 
excitement in travelling and finding new 
places. It’s the same thing again, now, with 
space. This is why young people should 
think of working in this area and take it up 
as a profession. Why remain comfortable 
travelling on Earth, which has already been 
mostly discovered, when there’s so much 
that is still to be explored in Space? @ 


Interview by Vinayak Varma 
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ACROSS 


1. year: A unit of distance in space (5) 

5. Each spiral in a spiral galaxy is known as this 
(3) 

6. Weak tides that occur during quarter moons (4) 
8. Imaginary line through a celestial body, about 
which it rotates (4) 

g. Planets do this around the Sun (7) 

14. Prefix meaning “near”; the opposite of apo (4) 
15. The constellation __ Major, or Great Bear (4) 
16. Telescope used to study objects in the X-ray 
spectrum, abbr. (3) 

17. Of the Sun (5) 


Send us your completed 
crosswords, and give us 


your feedback! Write to 
brainwave@ack-media.com. 
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DOWN 
1. First space mission to reach the Moon (4) 
2. To “star-__” is to use a bright star as guide to 


locate other stars (5) 
4. The greater a body’s 
gravitational force (4) 
5. The long streamer behind a comet head (4) 

7. A measure of the rate of expansion of our 
universe helps in estimating its__ (3) 

10. Nothing but empty space (4) 

11. The second largest constellation visible from 
Earth, abbr. (3) 


, the stronger its 


12. Solar : A point in space towards which our 
solar system is moving (4) 
15. A Binary star system involves a of stars (4) 


15. An alien’s vehicle, according to earthlings (3) 
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by = 
Prabha Mally 


an is one of the 

few species on the 

planet who has 
imagination. He can begin 
sentences with “what if? an 
end them too. One of these 
sentences was the question, 
“What IF the Earth is not 
the only planet in the entire 
great big universe with life 
on it?” 


And then of course, Man 
being the social, scheming, 
talkative animal that he 1s, 
went on to wonder that it 
would indeed be nice if we 
could say hi to people from 
other planets ane invite them 
over for a cup o’tea. 


Ever since then (perhaps 
back in Mahabharatan times) 
flying saucers have allegedly 
been sighted — friendly tea 
arty invitations from people 
rom other planets perhaps? 
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To encourage people to 
contact aliens, a reward to these guys (pictured below) 
called the Guzman Prize = who rene 

was announced in 1900. It the Moon in 1969. 

awarded 1000000 francs 
to the person of whatever 
nation who would find the 
means within the next ten 
years of communicating 
with a star and of ROCKS, HMM, 
receiving a response”. 


Carl Sagan was an 
American astrophysicist 
populares the idea 


— usually a goodie-bag of 
objects representing the 
world at this point in time 


— into space. 


SOMEWHERE, SOMETHING 
INCREDIBLE IS WAITING TO 
KNOWN! 


The prize was ultimately given 


d the Apollo 11 on 


THEY DIDN'T FIND 
A RABBIT ON THE 
MOON, OF COURSE. 
THEY FOUND OTHER 
STUFF - LIKE MOON 


MICHAEL 
COLLINS 


EDWIN 
ALDRIN 


The Pioneer Plaque was a 
colt pave! aluminium plaque 
that was sent outside the 
solar system on board the 
spacecrafts Pioneer 10 and 
11 in 1972. The plaque 
contained images that were 
supposed to say hi and 
ive information about us 
arthlings to any aliens 
who intercepted either 
of the Pioneers. 


ing time capsules 


DR. CARL 
SAGAN 


And that just about started We're still sending out ‘The general lack of 


a revolution of messages messages! In 2008, a high- enthusiastic response. from 
going out from us to space! powered radio signal called aliens towards our friendly 
E (A Message From hand of welcome hasn’t 
This is a graphic of the Earth) was sent to a star stopped even the United 
Arecibo message, a radio called Gliese #81 (in the Nations from taking aliens 
signal which was sent out constellation Libra), sai rather seriously. 
in 1974 into the Great to have a small Earth-like ; 
Globular Star cluster in the habitable planet revolving ‘The next time you meet an 
constellation of Hercules. around it. alien who says “Take me 
This cluster oozes to your king,” you need 
thousands of stars, which Millions of people from to send them to Dr. Mazlan 
made it highly probable all over the world sent in Quan, ae prec of 
ee ie message could messages and pictures — of eas sa ee 
cen ie de penny oat ne eM Wie ee 8 ay be THE space ambassador 
: : who’s supposed to deal with 
THE ARECIBO MESSAGE ; ~ a question like that. 
YEVPATORIA * ee eon 
mG as 5 TELESCOPE -~ A a 
eee eeee ee [beggar dle, s 


NUMBERS 

10 ELEMENTS 

THAT MAKE 
DNA 


r] —_— =n os 
WE 
ss = on de 
ERG SEGE0 SSee Bee 
ww CHEMICAL FORMULAE OF gy 

THE MOLECULES (FORMED 

BY THE ELEMENTS 

meee ABOVE) INDNA Ml 
r] oe —= on 
a a 


Have any of our messages 
even been received by anyone 
“out there” yet? Perhaps 
they’re lost at the Universal 
Post Office, or some aliens 
are having a hard time 
cracking our coded binary 
puzzles. 


The only confirmed message 
of extra-terrestrial origin the 
Earth has ever received was a 
short radio signal received by 
Dr. Jerry Ehman, who was 
up late working in his office 
at the Ohio State University 
The signal was so strong 
and intense, and suspiciously 
‘non-solar system? that Dr. 
ene EARTH'S Ehman actually wrote 

POPULATION Wow!” next to it. It has 
since been called the 


WOW! Signal. 


"ane SSScceeneeee 


ARECIBO 
RADIO 
TELESCOPE 


An Introduction 


SETI (or the Search for Extra- 
Terrestrial Intelligence) is 

the name given to a bunch 

of activities, conducted by 
people across the world, 

to look for aliens. These 
activities often use microwave 
signals, which can travel 
through really vast distances. (ids 

Because space is infinite, 
SETI researchers have to find 
ways to narrow down the 
search. One way is to assume 
that an alien civilisation, 
which is technologically 
advanced, will work a bit like 
ours. For instance, our Earth 
emits all kinds of radio waves 
as radiation — from our TVs, 
radios and other broadcasts. 
These waves are clearly 
artificial because they happen 
at very specific frequencies. 
In 1971, NASA studied SETI 
and proposed a thing called 
Project Cyclops. Cyclops was 
to consist of a huge system of 
radio telescopes that could 
send and receive distant radio 
signals, to search space for 
a planet emitting Earth-like 
radio signals. 

Project Cyclops was too 
expensive — the report 
estimated it would cost $10 
billion — so it never actually 
got built. But what if it had 
been? @ 
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Dr J ayant Narlikar, the author of this amazing tale, 
is an eminent Indian astrophysicist. He lives in Pune, and 

is the Founder-Director of the Inter-University Centre for 
Astronomy and Astrophysics (IUCAA) there. Among other 
things, he headed a project that found bacteria of extra- 
terrestrial origin high up in the Earth’s atmosphere. 


His favourite science fiction writers are Arthur C Clarke, 
Isaac Asimov, Ray Bradbury, Jules Verne and HG Wells. 


B\W COMICS PRESENTS 


THE MESSAGE FROM 


ARISTARCHUS 


EPISODE 1: JOHN PRINGLE 


SCRIPT BY SHALINI SRINIVASAN \ ARTWORK BY RAJIV EIPE 
BASED ON A NOVEL OF THE SAME NAME BY DR. JAYANT NARLIKAR 
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etme Oa, 


A Good S(IENTIST MUST ALLOW FoR 
UNFORESEEN OBSTA(LES. AND TODAY IS 


i 


aaa) Radio dishes, that is. Each is a 100 metres wide. 


\It is only from above that their purpose becomes apparent: the dishes of Cyclopsville form a giant eye, staring deep into space. 
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Cyclopsville had been built some years ago, as a part of SETI, the search for extra-terrestrial intelligence. Its dishes were 
made to send messages at light speed, deep into space, in the hope of reaching intelligent life on other planets. 


DID YoU HEAR, JOHN? WE'RE GoING To BE 
SHUNTED OFF INTo THE SIDELINES IN THE NEXT 
BUDGET. THE MILITARY WANTS (/(LoPS. 


OUR EYE IS GOING To SToP LookING FoR LIFE IN SPACE, AND START 
DOING SURVEILLAN(E FoR THE ARMY. | SUSPECT MOST oF VS WILL BE 
p | OUT OF A Jop Soon. 


BUT WE'RE ON THE RIGHT TRACK, PETER! I’M 
(ERTAIN! THEY (AN’T END OUR PROJECT MID- 
WAY (AN THEY? 


= 


They could and they did. Peter and most of the other scientists were asked to leave. But John stayed back. 
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The army needed scientists to program and operate Cyclops. 
Officially, John carried out mundane military tasks. 


; 


WHY WOULD You STAY IN (Y(LoPS? 1 NEED ACESS To (YCLOPS.. AS 


2 eae) YONG AS FINI MY OFFAL 
* \ WORK, | THINK IT’S ok IF 1 USE 
a Ww (Y(LoPS FoR ITS’ REAL PURPOSE 


IT’S JUST REGULAR S(IEN(E, PETER. I’M 
SEARCHING FoR NEW LIFE-FORMS. 


December 4th, 1985. John Pringle couldn't quite 
contain his excitement as he walked into Cyclops. 


AH! BLA(K SCIENCE. MUCH 
UKE BLA(K MONEY. 
PROFITABLE BUT WHOLLY 
| ILLEGAL. You (ouLD GET 
INTo A LoT oF TROUBLE 
IF You'RE FOUND ovT. 


| Good EVENING, JOHN. 
A 


aN } IN PERSON. BEEN 
OR, a DISCUSSING SCIENCE 


MQARTHY! HI. YOU'RE HERE =| McCarthy made him uneasy, somehow. John wondered if he 
DL ae, PAY: suspected about black science. 
e-- 
| i \ Ss 5 Oy, 
a } » 


8 pm. John finished his scheduled work. He tried to squish his excitement 
and forced himself to walk slowly to the control room. 


= eo 


] 


ONE LAST SEQVEN(E, ONE 


To be continued... 
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{> 
Hubble found that distant 
galaxies were speeding 
away from us — the farther 

_away the galaxy, the faster 
it seemed to be receding or 
moving away. This led to 


the gobsmacking conclusion 
that the entire universe was 


by Dr. Sukanya Sinha / Curiouscity continuously expanding. 


But are, distant galaxies 
hurtling away only from our 
Milky Way? Not true! If we 
were to transport ourselyes 
to any other galaxy, the rest 
of the galaxies weuld move 
away from us inexactly the 
same way..So the expansion 
has no preferred centre. 

s = ‘ 1 ‘ 


all ras 


Have you ever stared at the 
sky on a new moon night in 
a place far away from the 
city lights? If you are lucky, 
you might be able to see: the 
Milky Way — our galaxy of 
200 billion stars — stretching 


overwhelm you and make 
you feel like a teeny-tiny 
dot in the vastness of the 
universe. 


Looking into the night sky, ~ 
: ; : the universe appears not only 
across the sky. The sight is unimaginably enormous, but 

a bound to also unchanging. The true 

. picture, however, is quite PAAR GMs 

the opposite. In 1929, the How did it 
American astronomer Edwin begin? 

: Hubble made an amazing To figure out 
Be ven AF discovery. how the 
- universe 


aINDS]1IUAd / NSVYF WWANDH :YLONILY 


7/ aR 
a be 


yi 


- ‘Now that 


started expanding in the first 
place, scientists had to go 
back to its very beginning. 
At the start, all matter in the 
universe was scrunched up 
in an extremely hot, dense 

_ point. Then it exploded, - - 
causing thé universe to grow 
bigger and bigger. This 
event, called the “Big Bang’, 
happened 14, billion years 
ago, and the universe has 
been expanding ever since! / 


Big Crunch versus 
Big Chill 


we know 
that 


universe 
is 
expanding, 
the next 
question to ask | 
is whether.the 
¢ expansion 
- is slowing down or’ 


' speeding up? jm 


Until recently,-cosmologists 
(scientists who study the, 
universe) thoughtthat it © 
. was slowing down due to 
gravitational attraction. — 


“ 


/ 


If the expansion is indeed 


’ slowing down, there could 


| 


be two possibilities. The 
expansion could stop in the 
future and reverse into a 
contraction — until all matter 
in the universe is crushed 
into a ‘Big Crunch’. This — 
is similar to what happens ~ 


when a stone thrown into 


the air, eventually stops, 


turns back, and falls back on 
the Earth. s 


The other possibility is 
that the expansion will 


— continue to slow down, but — 
_ the universe will expand 

‘forever. Just as a spaceship ° 

escaping the Earth’s gravity 


continues to feel its pull, ° 
but never returns. Scientists \ 
often call this scenario _/ 
the ‘Big Chill’, since the 
universe will become less 


. dense, colder and darker. 


4 


Spooky, isn’t it 

Dark energy cauldron 
But new astronomical 4 
observations have revealed . 


~ that the expansion is not 


slowing down, but speeding 


up instead! If this aggressive 


expansion continues, 
galaxies will recede from 
each other, faster and faster, 


and eventually be torn apart. » 


Cosmologists have named 
this possible final state the 
‘Big Rip’. 
It-is impossible to’ 
explain the speeding 
up of the expansion 
if we think of 
gravity as the only 
force operating in 
the universe, as 
this force can only 


pull and not push. So the 


~ acceleration of the universe 


is being caused by a pushing, 
repulsive, ‘anti-gravity’ force. 
Scientists refer to this force 


as arising from an unknown . 


form of energy called ‘dark. 
energy’. Sounds like a Harry 


. Potter book, doesn’t it? 


How will it end? | 

So what is the ultimate 

fate of the universe then? 
Observations seem to have 
ruled out the Big Crunch. ' 
Are we then going to be’ 

torn apart by the Big Rip, or 
will we experience the Big 
Chill? We don’t know yet, but 
scientists are working hard to 
find out. It depends on what 
is brewing in the dark energy 
cauldron. ® J 


THE UNIVERSE IN 
A BALLOON 
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An unexpected side-effect of the flooding in parts of Pakistan has been that millions 

of spiders climbed up into the trees to escape the rising waters. Because of the scale of 
the flooding and the fact that the water has taken so long to recede, many trees have — 
become cocooned in spiders webs. People in this part of Sindh have never seen 
this phenomenon before — but they also report that there are now less mosquitoes than 
expected, given the amount of stagnant water around. It is thought that the mosquitoes 


== are getting caught in the spider webs, and this has in turn reduced the risk of malaria. 


This is a blessing for the people of Sindh who are facing many hardships after the floods. 


Photo courtesy: Russell Watkins/Depariment for International Development 
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WASTERMINATOR IN BANYAN 
LAGOON, FOR A SMALL FEE 


ce ae SW) ; eo POM EACH OF ITS DENIZENS, 


DOUBTS ABOUT THE WHOLE 
SCHEME, NOW FOR THE REST 
OF THE STORY. 


ea = os 
©, 

©) ‘some pays Later, ScouTmaster. OD. THEY RAN INTO SOME- a 
©) QUACKALINGAM AND HIS TROOPS THING OUT OF THE ORDINARY. fe 


= = 


HY \}O) : 
Ngee 
a 


HILSA! You Wi 
STARTLED US! 


Wi GET YOUR TAIL 
IN A TWIST. 


% - 
Nate 
te 
hat - S AS 
A MONSTER?! |Z ; 
DON’T BE SILLY. ¢ 4 


I'M GOING TO 
GO SEE. 


BILLOO FOR HELP. 
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EXPLANATIONS, AND SOME TRACKING OF WATER _ 
CURRENTS AND BROKEN REEDS LATER, BILLOO HAD FOUND 2&3 
H 


| KNEW IT! LOOk, 

THEY MUST BE JUST 
DUMPING ALL THE 

WASTE HERE. 


YES, AND HAL 
KING HAS GOT 
i? SIDEKICK 


WE HAVE TO 
EXPOSE THIS KING 
FOR THE FRAUD HE 
Is. LET’S Go! 


#7 
o 
= os = -—-= 


a @ Wy | : i , — A 

ony O0R T0066 Wi gHawe, 
IT TURNED OUT THAT KING’S MEN HAD BUILT A PIPELINE THROUGH THE =) 

©) BANYAN TREE'S ROOTS TO TAKE THE WASTE STRAIGHT TO THE DUMP. WITH ©) 


] <THE SECRET OF THE WASTERMINATOR REVEALED, HAL KING HAD NO OPTION 
_ = BUT TO BEAT A HASTY RETREAT FROM BANYAN LAGOON. AT” 


rad u = AA  . ial .Y —- : aE : 
noe LN ETOO UD ORR IB seis" 45 
WE'LL BE SORRY < 


FOR THE REST OF 
TO SEE YOU GO, THEM, BOORS! 
MR KING. : 


ce) ~ 
V7 y ‘é vx Fi R 

: 2 473 \, AND YOU TOO, 
THE BOORS GOT HIM F——%—> —|_BILLOO!_ 


THROWN OUT, THOUGH, |—— 
THANKS TO YOU, HILSA. 


LEAVING HERE IS A 
GOOD IDEA, SIRJI. 


BACKWARD PLACE. IN OTHER WORDS, WHERE 


ISION AT A THERE ARE MORE SUCKERS ot 
Por THE FUTURE. BORN EVERY MINUTE. I ae Br 


, NOT WANTED, ANYWAY. 
GREENER PASTURES FOR ME. 


HASTA LA VISTA, 
BANYAN LAGOON! { 


i 2D g5e=> 
MASTER HU FLU LO SAY: ALWAYS LOOK GIFT HORSE IN MOUTH, 
FOR THERE MAY BE MORE TEETH THERE THAN YOU BARGAIN FOR. 


In the contest in Issue 4 of BRAINWAVE, we asked you to send us 
your wacky gadget ideas and/or your scientific explanations for why 
the Battery of Life never dies. We got many interesting entries, but 
Siddesh Kumar’s idea — in which the battery draws energy from the 
air — was the clear winner. You can read the winning entry at 
www.brainwavemagazine.com. Congratulations, Siddesh! 


Solution to Cross Section, Issue 5: “Looking Back” 


Send us 

your most 
maddening 
science 
questions for 
next month’s 
ASK US WHY, 
and we will 
quench them 


Pe with our own 
is. | tee special brand 
of Scientific 
ee Lea) Sanity Soda! 
rie Write to 
brainwave@ 
for MMs lo lr fo] mim 


Wine reading (if you want to know more 
about India’s space programme but don’t know where to look): 


Destination Moon by Pallava Bagla and Subhadra Menon: An engaging, behind-the- 
scenes story of Chandrayaan-1, India’s mission to the Moon. 


Touching Lives by SK Das: This book is a collection of simple and inspiring anecdotes 
about the Indian space programme. 


Vikram Sarabhai, by Amrita Shah: A novel that chronicles the eventful life of 
Dr.Vikram Sarabhai, one of India’s most important space scientists. 
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SUBSCRIBE NOW! 


Once-only irresistible offer for school students 


Pay ONLY ¥ gee 695! 


THE TIME COMPASS 
2 DVD Collection! 


*Publisher at its sole discretion shall have the right to revise the 
offer or subscription price 


YOUR DETAILS* 


Student’s Name 
Guardian’s Name 


Date of Birth; L_L_ LLL LLL_L_| (DD MM YYYY) 


Address: 


City; PIN ELE LL LL 
State: 


School: 


Class: 
Email (Student): 


Email (Guardian): 


Tel of Guardian : (R): | | 
Mobile: | | L_| 


Parent's Signature: 


*All the above fields are mandatory for the subscription to get 
activated. 


Why pay z 75 every month (that’s = 900 a year) 
at your news-stand to enjoy Brainwave? 


PAY just = 695* now, and every month, for the next 12 
months, you'll get 40+ pages of 


© Cool Science Stuff 
e Incredible Ideas 


e Latest Breakthroughs 
e Easy-to-do Experiments 


And much more... delivered right at your door! 


PLUS 


THE TIME COMPASS 2 
DVD Collection worth 
= Goo! 


This set showcases the 
world’s most historic events in 
a full-colour animation style. 


You get your History lessons 
in the most entertaining and 
exciting way! 


Featuring Great Empires & 
Lost Civilisations 


PAYMENT OPTIONS 


Credit Card 


Card Type: VisaL_ MasterCard |_ 
Please charge € 695 to my Credit Card Number below: 


ae Te EB | [| (2 Le PU | 
Expiry Date: lulu bo be 


Cardmember’s Signature 


CHEQUE / DD 


Enclosed please find cheque/DD no. L_L_|_[L_L LL 
drawn in favour of “ACK Media Direct Pvt. Ltd.” 

on (bank) ; 
for the amount Rupees Six Hundered and Ninety Five only, 


dated lo lo ImMim Ly ly ly | 


For any queries or further information please write to us at 
ACK Media Direct Pvt. Ltd., 

The Forum, 3rd Floor, Raghuvanshi Mills Compound, 
Senapati Bapat Marg, Lower Parel, Mumbai 400 013. 


or send us an email at brainwave@ack-media.com 
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WITH EVERY PACK 
GAMES « EXCLUSIVE STICKERS 


p07 Hypotenuse: the longest side of a 
right-angled triangle 


p09 Astrophysics: the branch of science 
that deals with the physical properties of 
celestial bodies and the interaction between 
matter and radiation 


p13 Payload: the crew, equipment, cargo 
- the parts of a spacecraft that are not 
connected to propulsion or guidance of the 
vehicle 

Telemetry: the science and associated 
technology of the automatic transmission 
of data from a remote source to a receiving 
station for analysis 


p15 Unmanned lunar probe: a small 


spacecraft, not operated by a person, that is 
used to acquire information about the moon 


NOTES 


p16 Orbiter: a spacecraft that orbits a 
planet without landing on it 

Rover: a vehicle for exploring extra- 
terrestrial terrain 

Reusable launch vehicle: a launch 
system that can launch a launch vehicle 
more than once 

Turnaround: the time required to carry 
out a task 


p17 Trigonometry: a branch of 
mathematics that deals with the 
relationships between the sides and angles 
of triangles and the calculation that 
involve them. It is applied in various fields 
including navigation, engineering, physics 
and astronomy. 
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CREATE YOUR’ OWN o 
CONSTELLATION * 


* Get yourself a Email us at 
silver pen (most 


brainwave@ack- 
fancy store8 and 
stationers stock media.com, The 3 
them) and use most creative entries 


the empty space | will each WIN* 


above to chart out | 3,9 1 amaaaaazing 
“your Own crazy 


constellation! ° ASTROSC OPE! : fa : 


< . 
e Copyright © 2011, Brainwave Magazine. All rights reserved. 


Vol. 01| Issue #07 | June 2011 | S75 


LF YL ne 
et Heating au 
be tas a 


SNAKES 8 ne RNC os PEKIN VENOM 


PAGED 
ALIVE! — S| Bw COMICS 


©...) & NOT TO MISS!! 


rug 


WATCH ONT FOR... 


rN | 


p>) 
or 


ee” 


ia” = 


ASK AT NEAREST NEWSSTAND! 


Making Hisssssstory 


Dear Reader, 


This year has been declared the International Year of 
Forests by the United Nations. In celebration of this 
important event, we, in turn, have dedicated this issue of 
Brainwave to the conservation of India’s fast-depleting 
rainforests. Our rainforests are some of the most 
beautiful parts of this country. They have rich, thriving 
ecosystems that are home to a remarkable number of 
plants and animals. As you read this, the monsoon would 
have just set into the rainforests of the Western Ghats, 
and all its tropical fauna will have started emerging from 
their summer sleep into state of frenzied activity. 

Among this fauna will be hundreds of newly hatched 
snakes, just out of their shells and already raring to 
explore their surroundings and find many awesome new 
things to eat. Little do they know, in all their energy and 
excitement at having emerged into this fantastic new life, 
that they are among the most misunderstood creatures 
in the human world. With this issue, Brainwave tries 
to set the record straight by getting to know some of 
these snakes. This meeting wouldn’t have been possible 
if introductions hadn’t been made by our good friends at 
the Agumbe Rainforest Research Station. We thank them 
for collaborating with us on this special issue. 

Snakes apart, we have much else going on in these 
pages, chief among which are the second episode of 
The Message from Aristarchus and a first photo of the 
Andaman Nightjar. Prepare to be amazed! 


Scientifically, 
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Vinayak Varma, Editor 
vinayak.varma@ack-media.com 


Write to: ‘Brainwave’, c/o Amar Chitra Katha Pvt. Ltd., #254, 2nd 
Floor, 6th Cross, ist Stage, Indira Nagar, Bangalore - 560038 
Email: brainwave@ack-media.com Phone: (080) 40002800 


Brainwave is published by Samir Patil for Amar Chitra Katha Pvt. Ltd. 
Forum Building, 3rd Floor, Raghuvanshi Mill Compound, Senapati 
Bapat Marg, Lower Parel, Mumbai - 400013 
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The Danelt 
Northern Lit 


Nature’s very own light show plays out near 
the poles of the Earth. Every now and then, 
the night sky near the Arctic and the Antarctic 


regions erupts in a dazzling display of dancing 


lights in colours ranging from golden, green 
and blue to purple and red. Appearing 
splendid and eerie all at once, the scientific 
term for this natural light display is ‘aurora’ 
—aname put forth by a 17th century French 
scientist named Pierre Gassendi. These 
lights are known as the Northern Lights 

or the Aurora Borealis around the North 
Pole, and can be seen across Greenland, 
Norway, Canada and Alaska. In the Southern 
Hemisphere, these lights are called the 
Aurora Australis or the Southern Lights and 
are visible in Antarctica, Australasia and 
South America. 


The science of auroras 
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x Solar Particles *Aurora 


Auroras form near the poles due to the 
concentration of the magnetic field in these 
parts. They can be seen during the night 


O4 


and up until dawn. Common around the 
equinoxes, i.e. on March 22 and September © 
23, auroras occur when solar particles and © 
atmospheric particles run into each other. 


Aurora Myths 

Auroras appear like abstract light paintings 
in the sky and people have interpreted 
them in many ways: 


Natives of Scotland used auroras to predict 
weather. If the lights moved quickly, 
unsettling weather was expected. But if 
the lights moved slowly and gracefully, 
favourable weather was predicted. 


For the Fox Indian tribes, the lights are 
a bad omen, but in parts of Canada and 
Siberia, the aurora is a good sign. 


Solar flares taking place on the surface of the @© 
Sun result in the forceful emission of solar 
particles. These particles travel towards the 
Earth at a speed of millions of kilometres 

per hour. When they collide with particles 

in the Earth’s atmosphere, light is produced. 
The magnetic and electric forces interact in 
shifting combinations, giving the impression 

of dancing lights, while the colour of the lights 
depends on the altitude at which the collision 
takes place. High sunspot activity is likely to © 
create favourable conditions for auroras in 

the year 2011-12. Auroras are not exclusive 

to the Earth alone and can be seen on other 
planets as well. 


| il 
Candle ‘Tricks 


by Arvind Gupta (visit www.arvindguptatoys.com for more experiments!) 


You will need: 
A matchbox @ Three thin candles @ A slightly deep plate @ A tall glass tumbler @ Coloured 
water (this can be made by adding ink or paint to regular water) 

= 
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1. Fix one of the candles in 2. Fill the plate with coloured 4. Invert the glass tumbler 
the centre of the plate and water. over the candle. 
light it. 


How does it work? 
The air around the candle 
expands when it heats up, 
thereby making it less dense 
or more scattered. When 
the tumbler blocks out the 
| oxygen supply, the candle 
goes out. The air then begins 
> ——_ a to cool and becomes denser. 
This creates an upward pres- 


| 
<> 


4. After a while, the candle 5. Fix another candle near sure on the water in the plate, 
gets extinguished and draws the first one, and repeat the as a result of which, it gets 
up a little water into the glass. process. Next, try it with all drawn up! @ 


three candles. 


A greater number of candles supply a larger amount of heat. The air inside the tumbler 


becomes even sparser, and the pressure increases. This results in an increase in the volume or 
amount of water drawn up into the tumbler. 
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Bottle: Start with the biggest one you can find. 
A widemouthed Bournvita/Horlicks bottle is 
great for beginners. 


Small plants: They shouldn’t outgrow the bottle! 
For the plants to grow you will need: Soil, 
moss, small pebbles (small enough to fit in your 


bottle’s neck) and some charcoal. 


Tools: A coat hanger or thick wire cut into short 
strips, so you can reach inside the bottle. 


SSS 
———————————— 
—EeeeSSSSSSSSeSe 


A closed ecosystem like this is very 
sensitive to water and light, so you need to 
study it closely for the first few days. Too 
much sunlight can kill your plants, so 
keep it indoors near a window or ina 
balcony, Pay attention to the moisture 
inside. It should form a nice layer on top 
of the bottle. This will slowly trickle down 
on the plants. If it is too wet inside, leave 
the top open for a day. Once the moisture 
is right, you won't need to water it for 
months! 


Google the term “bottled terrarium” and 


have a look at what others have done. 


STEP = STeP 4 
THe 6riGami Open it out and 


S rN ak e see the fold lines. 


YOU WILL nees: 


A long strip of paper: 

The finished snake will be around half 
the original length of the paper you use, 
so det a long one, 


STeP 1 STePe2 
Fold the strip in half, Fold the top corners 
diagonally. 


eTeps 
Carefully pleat 
the paper, so it 
looks like this. 


a 
iy 


And you're done! 
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life. Until I began work on this article, 

the very mention of snakes would have 
me scanning my surroundings in nervous, 
grossed-out terror. It’s an irrational, 
unreasoning sort of fear. ’ve never been able 
to explain it. 


[= been frightened of snakes all my 


It turns out that ’'m not the only scaredy 
cat in town. If you google for adjectives that 
describe snakes, these are the sort of results 
you'll typically come across: ‘scaly’, ‘slithery’, 
‘slimy’, ‘slippery’, ‘deadly’, ‘sneaky’, ‘creepy’ 
and so on. It’s not for nothing: we humans 
have always reacted uncomfortably to snakes. 


The Western world’s pop culture and 
literature are full of evil serpents, from 
serpentine Satan who brought trouble to 
Biblical Paradise, to Lord Voldemort’s horrible 
Slytherin minions in today’s Harry Potter 
books. Indian culture, conversely, deals with 
its fear of snakes by worshipping them, albeit 
from a safe distance. Our country is riddled 
with shrines and anthills dedicated to Nagaraj, 
the king of snakes. The logic of this is sound: 
if snakes are deified and fed and prayed to, 
they’ll hopefully stay far, far away from us. 


As always, science has a ready explanation 
for these fears. According to research carried 
out by a group of Swedish psychologists 
in 2001, the human brain may have been 
programmed by evolution to fear snakes. 
There was a time when our ancestors lived 


and foraged for food in a wilderness full of 


poisonous reptiles, and some of their fears 
may have carried over into our genes. Is this 
automatic genetic response to be fully trusted, 
though? Are snakes really as repugnant as 
we're wired to believe? 


The only thing that makes me more nervous 
than snakes is the feeling that ’m not fully in 
control of my own mind. The way of science 
is to fully understand something before 
cultivating a response to it, and not to blindly 


All cover story photos are by Siddharth Rao, except where indicated otherwise 


follow the voices in your head. And so, ina 
practical experiment to try and reprogram 
my ophidiophobic brain, I accompanied 
my friends Narayan and KT on a trip into 
Agumbe, home of the world’s largest 
venomous snake: the king cobra. 


gumbe is a little hamlet in Karnataka’s 

Western Ghats, and it’s famous for two 
reasons. It receives some of the highest 
rainfall in India (second only to Cherrapunji 
in Meghalaya), and it contains one of the 
rare field research stations in the country to 
encourage long-term monitoring of wildlife. 
Because of its weather and forests, Agumbe 
is home to a rich biodiversity (including 
a variety of snakes), which makes it an 
ideal place in which to observe wildlife. 
It was here, back in 1971, that the famed 
herpetologist and conservationist Romulus 
Whitaker saw his first king cobra in the 
wild. In 2005, Whitaker acquired four acres 
of rainforest-enveloped land in Agumbe, 
and used it to set up the Agumbe Rainforest 
Research Station (or ARRS). (See box) 
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When Narayan, KT and I arrived at the 
ARBS, after a half day’s drive down from 
Bangalore, the sky was clear and the air was 
dry. It was a hot, humid February, and the 
heavy rains were still some months away. 
Our chances of seeing wildlife would be 
much higher if it were raining, so this muggy 
weather was disappointing. 

We were met at the station’s wooden gates 
by Siddharth Rao, a conservation biologist 
and the Director of the station. “Welcome to 
ARRS!” he said. “You guys’ll be staying at the 
Leopard Cottage.” 

“What a cool name. Why’s it called that?” I 
asked. 

“Because someone saw a leopard there. 
Hahaha.” 

I gulped. 

“You guys can relax today. Walk around, 
hit the nature trail if you like, and generally 
get to know the place. Tomorrow you can go 
meet M4.” 

“Whats M4?” asked KT. 

“M4, is one of the king cobras 
we're tracking right now. 
The code ‘M4’ stands 
for ‘male number 
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four’. He’s been at the same burrow for a 
couple of days now, so this is a good time to 
visit him.” (See M4’s home range on page 16) 

“Is it safe for us to go near the snake? Isn’t 
the king cobra one of the most venomous 
snakes in the world?” asked Narayan. 

“Yes, is it safe?” I echoed, nervously. 

“He won't bother you if you don’t bother 
him,” said Siddharth. “That’s how it is with 
most animals, you know. Don’t worry. My 
colleague Dhiraj, who’s been tracking M4, 
will accompany you. He’ll call you tomorrow 
morning when the snake comes out to bask.” 


DAY 


he next morning, just as we were 
winding up breakfast, Dhiraj called 
from a nearby village named Balehalli: M4’s 
present location. The king cobra had found 
a burrow in a field next to an acacia and 
eucalyptus plantation. (See box) 


Agumbe has an added advantage for researchers studying 
king cobras, because it contains forests as well as fields 
and plantations. The general matrix of a king cobra’s 
movement is heterogeneous. This means that it moves 
through forest patches, human habitations, plantations 
and paddy fields, that is wherever they can find food. 
Rodents that thrive around farms and fields are a favourite 
food of rat snakes, and king cobras in turn tend to eat rat 
snakes — so it’s normal to find the cobras in farmed land. 
(To find out what else king cobras eat, turn to page 15) 
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The three of us and Siddharth headed out to 
the location in the station’s jeep. Dhiraj had 
been waiting outside M4’s burrow since gam. 
When he called us at 10.15am, the snake had 
just exited the burrow to bask in the Sun. 

From the main road where we parked our 
jeep, we had to cross three fields, jump two 
electrified fences and a barbed wire fence, 
to get to where the cobra and its tracker 
patiently awaited us. 

“King cobras don’t travel around obstacles 
the way you and I do,” explained Siddharth, 
as we gingerly climbed over a fence, taking 
great care not to graze our skins against 
its electrified wire. “They move across and 
through all kinds of terrain. That’s what 
makes following them so difficult.” 

“So how do you keep track of them?” asked 
Narayan. 

“We use a technology called radio telemetry. 
We’re the first to use telemetry to track king 
cobras. You'll soon see it in action.” 

(To know more about how telemetry has 
helped the researchers at ARRS understand 
king cobras better, turn to page 15.) 

When we arrived at the plantation, 

Dhiraj was ready with his telemetry gear. 

It consisted of a radio receiver, along with 

an antenna to catch the radio signal. The 
signal this equipment received came from 
under M4’s skin, where the ARRS researchers 
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A 
had implanted a small battery-run radio 


transmitter. 

“How did you manage to implant the 
transmitter inside the snake?” I asked. 

“With some difficulty!” laughed Siddharth. 
“We had to first catch the cobra and sedate 
him. Then we performed a minor surgery on 
the animal in order to insert the transmitter 
under his skin. After we stitched him up and 
the snake had recovered from the surgery, we 
released him back into the wild.” Siddharth 
had somehow managed to make it all sound 
quite matter-of-fact. If you want to appreciate 
how difficult this process really is though, all 
you have to do is imagine how a king cobra 
might react to being caught. (See box) 


M4, for instance, is around 12 feet long, 

as wide as Arnold Schwarzenegger’s 
forearms, incredibly strong and lightning- 
fast in movement. If he’s cornered and 
thinks yow’re about to attack him, he’ll 
rear up his head, growl and get ready to 
strike. The king cobra’s striking range is 
roughly 7 feet — longer than the average 
star basketball player. Often, the king 
cobra’s first strike will be a head-butt 

(no biting!), to warn you to stay clear of 
him. His second strike, if he’s still not 
convinced that you present a real threat to 
him, may be a dry bite (without venom!). 
While a dry bite will scare most creatures 
away, it also helps the cobra conserve 

his venom, which takes his body a lot of 
time and resources to make. The final 
strike of the king cobra will be the death 
blow: he’1l bite and inject huge, paralysing 
quantities of neurotoxins and cardiotoxins 
directly into your bloodstream. Unless 
you're lucky enough to have some anti- 
venom handy (which is highly unlikely 
given how little of it is manufactured in 
Indian labs), yow’ll be stone-dead within 
15 minutes of being bitten. Now imagine 
catching a super-snake like M4, with just a 
tube, a stick and a bag, then sedating and 
performing surgery on him. 


—— 
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“How does your telemetry equipment 
work?” KT asked Dhiraj. 

Dhiraj beckoned for us to come closer and 
listen to the radio receiver in his hand. “Do 
you hear that beeping sound? That’s the signal 
from M4. It tells you what his heart rate is. If 
the beeps increase in frequency (frequency 
is the quickness of the beeps), it means the 
snake’s body temperature is rising. And the 
louder the beeps are, the closer you are to 
the snake. Right now, we’re a few metres 
away from the snake, so the beeps aren’t too 


- a - ~s 
F <n king cobra rescue in progress: 

- King cobras often stray into human settlements. If 
conservationists don’t get there in time to rescue 
the cobras, villagers take matters into their own 
hands and either beat the poor snakes to death or 
release them in some faraway place outside the 
snake’s familiar home range (go lo page 16 to see 


loud. The frequency of the beeps is around 30 
beeps per minute (bpm), so he’s still basking. 
If it gets to between 31 and 55, it means 
that the snake is either moving or that he’s 
reached his optimal body temperature. Once 
that temperature is reached, he usually goes 
back into his burrow.” 
“How do you know for sure if he’s moving?” 
“If he’s moving, the beeping pattern 
changes to a high-beep/low-beep alternation. 
Here, listen. It’s quite steady, and just under 
51 bpm. It sounds like he’s still basking.” 


Snakes like M4 are ectotherms, which means that they have to lie out in 
the Sun in order to increase their body temperature. When they’ve reached 
their optimal temperature, they have to retreat to a dark place from where 
to cool off. Mammals like us, on the other hand, are endotherms, meaning 
that we are able to regulate our own body temperature, regardless 


of our surroundings. If the outside temperature is cold, our bodies 
can warm themselves by shivering. If it’s warm outside, we can 


cool down by sweating. 


Hatch Romulus Whitaker's TED Talk on reptile conservation, at: 


12 


http: fyouku.bevH99KFD-Bke 


“Listen to this!” said Dhiraj. “He’s reached 
32bpm! We’d better move! He’s going to go 
back into the burrow any minute now!” Dhiraj 
extended the receiver’s antenna in front of 
him, holding it parallel to the ground so that 
he could pick up the signal from My, clearly. 
He then started jogging towards the burrow. 

We followed him, breathless. We crunched 
over dead leaves and scrambled over a barbed 
wire fence towards a clump of dry bushes that 
Dhiraj pointed to. The burrow was a hole in 
the ground by the bushes. 

“He’s on the move!” whispered Dhiraj. “Try 
not to make too much noise! You don’t want to 
scare the snake!” 

We slowed down and tried to tread softly, 
but by the time we got to the burrow, it was 
too late. M4, had already disappeared inside. 
We eyed each other guiltily. 

“You can come back again tomorrow,” said 
Siddharth. “But only if you promise not to 
disturb the snake!” 


DAY 2 


hings weren’t much better the next 

morning. M4, had started basking at 
g.30am, and we arrived at the plantation by 
9.45am. We were only a couple of metres 
away from the king cobra, when M4, reached 
33bpm and started moving back into the 
burrow. We hurried over the barbed wire 
fence separating M4, and us, fraying our jeans 
on the barbs, and ran to the burrow. We got 
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5 Snake Myths That Had You Fooled 
1. In the movies, if you get bitten by a 
poisonous snake, you can immediately 
cut the wound to extract the venom or 
suck the poison from the wound and 
spit it out. 

In real life, cutting the wound caused by 
a snake bite is the worst thing you can do. 
It causes tissue damage and loss of blood. 
Sucking the venom out is another grave 
mistake. The venom spreads too fast for 
sucking to be of any help, and some of the 
venom ends up in your body as well. 


2. Snakes drink milk. 

Snakes don’t drink milk. In fact, they 
can’t even digest it properly. In times 

of dire thirst, and with no other option 
available, they may drink it. But it could 
be harmful to them and, quite possibly, 
may even kill them. 


3. Snakes dislocate their jaws when 
swallowing animals whole. 

Snakes possess several joints and their 
jaws are extremely flexible. This enables 
them to open their mouth very wide, and 
swallow their prey whole. 


4. Snakes are aggressive and chase 
people. 

Most snake species are shy creatures and 
avoid people. What is perceived as chasing | 
may just be a snake hurrying to safety. 


5. Some snakes are vegetarians. 

Some snakes feed on rodents, others on 
larger animals and there are some that 
even feed on insects. But there is no such 
thing as a vegetarian snake. 


(Compiled by Aparna Kapur) 
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there just in time to see the lower half of the 
snake disappearing into the hole. 

Dhiraj told us that M4, would come out 
to bask again in the afternoon. We decided 
to return then, and this time, in order to 
minimize our chances of disturbing M4, to try 
out a slightly different strategy. 

We returned to the plantation at 3pm. M4, 
had only just gotten out to sun himself, so 
our chances of seeing him were high. Instead 
of approaching him directly over the fence 
like we’d been doing, though, we attempted 
amore circuitous route: by going around a 
couple of fields and arriving from a different 
direction altogether. 

King cobras have an incredibly evolved 
sense of smell, which they perceive through 
their tongues. That’s why they keep flicking 
their tongues in and out of their mouths — 
that’s the way they sense their surroundings. 
We saw the whole of M,, for the first time 
when we were a couple of metres away from 
his burrow. He was coiled behind the bushes 
next to his burrow, his scales gleaming in the 
sunlight. We had only taken a few more steps 


forward when the wind changed direction and 


M4, suddenly sensed us coming. 

He immediately started moving towards the 
burrow. We picked up our pace. And then we 
were there, directly in front of the burrow. 


‘ahyheeerteterte! Tt oe 


Just a few feet away from us, too close for 
comfort, M4, paused, reared up his head and 
looked straight at us. We froze. KT raised his 
camera, trying desperately to focus quickly 
for the money shot. 

And just as suddenly, M4, was gone. He had 
decided that we weren’t worth the trouble. 

“Rats!” KT whispered. “I nearly had him!” 

“It’s okay, man,” I said. “Forget the photo. 
We’ve just had an incredible life experience! 
We’ve seen a king cobra in the wild!” 

“T know!” said KT. “How cool is that?” 

On our wonderstruck drive back to the 
station, my friend Narayan asked me if I was 
still afraid of snakes. 

I thought about it at length before replying. 
“T guess I am, a little,” I said. “But you know 
what? I understand them better now. And I 
learned today that they’re just as afraid of us 
as we are of them. That changes everything.” 

“How so?” 

“Snakes don’t seem evil any more, for one 
thing. M4 was so peaceful and reticent! He 
just wanted to be left alone so he could relax 
and do his thing.” 

“True,” said KT. “If 1 were an endangered 
animal, being researched by some sneaky 
humans, Id probably be just as shy. It’s 
amazing that we got to see him!” 


Dhiraj waits in the rain, 
tracking M4, through the 
forests of Agumbe with his 
radio telemetry equipment. 
He holds the receiver on 
his lap to listen to the king 
cobra’s bpm reading. The 
receiver’s antenna is kept 
perfectly parallel to the 
ground in order to receive 

s the clearest-possible signal. 
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A 
The ARRY’ king cobra telemetry project has changed a lot of what we know 
about these snakes. Assisted by radio signals, the ARRS trackers have been 
studying the behaviour of king cobras for several years now, and this long- 
term monitoring has revealed several new facts. 


NINE THINGS YOU DIDN'T KNOW ABOUT KING COBRAS 
(THAT WERE DISCOVERED USING RADIO TELEMETRY) 


1. They like daytime: King cobras are 
mostly diurnal in habit (meaning, they roam 
around mostly in the daytime). They find their 


prey chiefly by olfactory and visual cues. 


2. They move through human 
settlements: King cobra habitats might not 
be restricted to forests. They also periodically 
use farmland. However, their secretive nature 
results in very few interactions with people. 


3. They climb trees: King cobras have 
often been observed climbing trees and 
foraging in them. They have also been seen 
predating on arboreal (tree-inhabiting) 
snake species like the Malabar Pit Viper 
(Trimeresurus malabaricus). 


4. They like diving underwater: 
Although other terrestrial snakes are 

known to dive under water to take refuge, 
underwater foraging was a new behaviour in 
a wild king cobra that was observed for the 
first time by the telemetry project. 


5. They have a strong homing 
instinct: Following the same snakes for 
almost a year each, revealed that they have a 
strong homing instinct. King cobras use the 
same burrows time and again for resting and 
shedding. Some burrows have been revisited 
by the same snakes even after six months. 


6. They’re scavengers: Although they 
are known to be active predators, the study 
has recorded, for the first time, a king cobra 


scavenging on the carcass of a three-foot long 


cat snake. The cat snake had been killed two 
days ago by villagers. 


7. They forage at night: Most times, the 
king cobra retires to a refuge by sunset. But it 
has also been observed that when the snake 
has not been successful in capturing prey for 
a long duration, or is following a very strong 
scent trail, it continues to forage in darkness. 


8. Mating season makes them travel: 
Male king cobras move considerable distances 
in search of mates. They often leave their 
home ranges to travel in search of females. 


9. They don’t take very kindly to 
being moved out of their home 
ranges: Snake translocation is common 
practice in India. The ill-effects of long- 
distance translocation were demonstrated 
by the differences in behaviour between 
the translocated and non-translocated king 
cobras. (See box and following page) ®@ 
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The map below shows the home ranges of three king cobras that were tracked by ARRS 
using radio telemetry. One of these snakes was translocated away from its home range 
(turn to page 15 to know more about translocation). The black line represents M1’s home 
range, the yellow line is M2’s home range, and the red line is M4’s. Can you identify the 
snake that was translocated? Write to us with your reasons at brainwave@ack-media.com. 
Two correct answers will each win a free six-month subscription to BRAINWAVE! 
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1.___system, or biome (5) 

2. Forests at high altitude having stunted 
vegetation are called forests (5) 

5. Tree found in deciduous forests (5) 

4. Coniferous trees largely make up this biome (5) 
6. Number of seed-leaves in a monocot (3) 

7. Dendrochronology involves counting a tree’s 
annual ___ (5) 

8.___’s viper: A rare snake in the cloud mountains 
of the Himalayas (3) 

g. Fruit-eating animals help in dispersing a tree’s 
(5) 

11. A cobra’s flexible ___ makes it possible for it 
to swallow food larger than its head (5) 

13. Acorns grow on this tree (3) 
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ACROSS 


2. Not sparse (5) 

5. A cloud forest in this desert country thrives on 
moisture from low lying clouds (4) 

6.___vore: organisms that eat both plants and 
animals (4) 

7. The world’s largest flower; grows in the 
rainforests of Indonesia (9) 

10. Genus to which most cobras (except king 
cobras) belong (4) 

12.___ phyte: A plant that grows in extremely dry 
areas (4) 

14. One is usually advised not to miss these for the 
trees (5) 


Send us your completed crosswords, and give us 
your feedback! Write to Drainwave@ack-media.com. 
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bitten animal more permeable — basically, 
this means that the tissue allows venom to 


by Samir Whitaker be absorbed faster. Venoms can also hamper 


the flow of important enzymes such as 
Besides being scary, snake venom is an cholinesterase, which makes the prey lose 
incredibly fascinating and medically muscle control. And other fatal venoms can 
important mix of proteins. Venom is to affect blood pressure. 


snakes what saliva is to humans -— an aid to 
feeding processes and digestion. There are 


a few major differences of course, including 


the fact that snakes can inject venom into Believe it or not, the same proteins that cause 
their prey. And more importantly, our saliva these lethal effects can also help save lives. 
probably couldn’t kill anything! Several proteins in snake venom are already 


being used as painkillers and to treat blood 
FATAL FANGS = coagulation (which leads to clots). Many 
more are currently being tested for human 
Venom, which has evolved over two hundred use. For instance, a particular protein in king 


million years, is a hugely complex mixture cobra venom could eourl become one of the 
of proteins and enzymes! Venoms can be most effective painkillers on the drug market. 


classified into two groups based on their 
effects: neurotoxic and cytotoxic. Viper 


venom is typically cytotoxic i.e. it affects 


cells, while the venoms of cobras and kraits It is equally important to come up with 

are mainly neurotoxic as they affect nerves effective antivenom serum in the dire 

and nerve impulses. event of snakebites. Antivenom serum, the 
only sure way to treat a serious bite from 

The ingredients of snake venoms work a venomous snake, was first made against 

together in a variety of ways to make cobra venom in 1904. The techniques used 

them effective and deadly. For example, to produce it haven’t changed a whole lot 

snake venom contains an enzyme called since. Most of the world’s antivenom is made 


hyaluronidase, which makes the tissue of the by injecting horses or sheep with very tiny 
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© produces antibod 


@AW- SCALED VIPER’S 
VENOM GEING 
EXTRACTED HERE. 


quantities of snake venom. The horse then 
es against the venom, 
which cause the venom molecules to be 
destroyed. These can be purified and used to 
save human lives. Luckily for us, antibodies 
produced by other species work well when 
injected into humans. 
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Photos courtesy: Romulus Whitaker 


But wait — there is a twist in this snaky 

story. The science of snake venom is further 
complicated by an interesting fact — the 
venom of the same species (for example, 

the Indian cobra or Naja naja) can be very 
different from one part of India to another. 
Exactly how different? Studies have shown 
that antivenom serum made from the venom 
of the Naja naja in one part of India did not 
neutralise Naja naja venom from other parts @ 
of the country. Basically, if you have been 
bitten by a cobra in Bhopal, antivenom made 
using the venom of a cobra from Kerala may 
not save you. Scary! 


This geographic variation in Indian snake 
venom is the focus of a new research project 
being conducted by scientists from the 
Madras Crocodile Bank, the Indian Institute 
of Science and the University of Mysore. The 
project hopes to provide information that will 
help antivenom manufacturers make their 
products more effective. The ultimate cure for 
snakebites in India will be antivenom serum 
made with snake venoms from different 
parts of the country, one that will be equally 
effective in all parts of India. @ 


Samir Whitaker is the Assistant Director of 


Madras Crocodile Bank, one of the largest 
reptile zoos in the world. 


June 20n 19 


SHAKES AHO TORCHES 


“= OPPOHEMT - THE BlG FOUR “= MAP - TEA PLAHTATIOH 


| 


1h" 


=> IHDIAH 
SFECTACLED COBRA 


atk 
= | 
sur 
= 
-_ 
"InGn 
| 


ue 


pe oa 
iu § 
F 


=> COMMON ERAIT - 


“er PLAYER 04 

: : in SPECIAL POWER - HIL 

>> RUSSELL 5 VIFER b cls of 4 a 
1 


ia] . 
| - 
| | ; 
* | | : 
Ooo moog | | 
a 
+> SAW-SCALEO VWIFER 


ae tee om | u 
a, 
BRAINWAVE! + Gr 
J Anne = 
tits email 


AMAZING SCIENCE 


The ‘Big Four’ are khe most dangerous bo atkack only if they are provoked or 


species of venomous snakes in lndia. when they feel threatened. Their shyness, 
combined with their largely nocturnal habits, 
Since Khey feed mainly on common rodents, make them very easy bo miss. 
these snakes are drawn bo hurnan-populated 
areas. Behween them, they cause a majority IF you live near fields, plantations or places 
of the snake-relabed deaths in this country. with loks of kree-cover, ik is inmporkant 
bo be alerk and on the look-ouk for these 
Deadly as they are, though, the ‘Big Four’ snakes, especially after dark. All the experts 
are also extremely shy. They are known recommend Khak you make sure bo carry a 


korch ak all kirres. 


r P| PLAYER Oz 
i! - SPECIAL FOWER - TORCH 
i 1 re 
i | 
= 


oe ee 2 
nog) food _— 


al ~ 
' a a 
Zl1nhy a 
Pe a 
,% eee 
u ¥ 


ADUNY YSaUlog :YLONPLY 


These are some of 
the other creatures 
that have been 
spotted at Agumbe 
(clockwise from 
left): A bicoloured 
frog; a Malabar 

pit viper waits in 
readiness to strike; 
a rowdy gang of 
human researchers 
hanging out ata 
meadow next to the 
Agumbe Rainforest 
Research Station; 
the beta-carboline 
in a scorpion’s shell 
makes it glow when 
ultraviolet light 

is shone on it; a 
tarantula prepares 
to enter its nest; and 
a draco lizard chills 


out on a branch. 
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Photo of Malabar pit viper by 
Narayan Gopalan; photo of ARRS 
team by Chetana Purushotham, all 
remaining photos by Siddharth Rao 
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BIRDS IN TREES 


Devised by Siddharth Rao 
Your secret > 


mission, Young 
Wildlifer, if you 
choose to accept 
it, is to find out 
how important 
fruiting trees are 
in maintaining 
bird diversity in 
cities and towns. 


You will need: 


Binoculars (minimum 7 
x 40) @ A bird book (we 
recommend The Book 

of Indian Birds by Salim 
Ali, Oxford University 
Press) @ A field notebook 
and a pen @ Access toa 
computer 


UDUINY YSawWog :yLONIAV 


J 
What to do: 


First, find a fruiting tree in your neighbourhood: e.g., a mango tree or a guava tree. 

Download the initial data sheet for this study (beginbirding.pdf) from 
www.brainwavemagazine.com/birdstudy.php, print it out and carry it with you. 

Once a week, spend one hour (either early in the morning between 7am and 8am, or in 
the late evening between 4pm and 5pm) observing the activity on your chosen tree. Note 
down the number and types of birds that visit the tree, during this one hour period. 

Data should be recorded at 10 minute intervals. For example, at 07:00, you note the 
number and type of birds and their activity. You must do this again at 07:10, 07:20, 07:50 
and so on (for six times in one hour). If you run out of data sheets, print extra copies. 

Do this for four months: for two months when the tree has ripe fruit, and for another 
two months when the tree doesn’t have fruits in it. 

At the end of four months, go back to www.brainwavemagazine.com/birdstudy.php 
and download the final data sheet (endbirding.xls). Find and collect everything that you 
jotted into your initial data sheets over four months. Type your findings into the final data 
sheet, and mail it to brainwave@ack-media.com. Our crack team of biologists will then 
show you how to analyse your data, and help you figure out what it all means. 
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B\W COMICS PRESENTS 


THE MESSAGE FROM 
ARISTARCHUS 


EPISODE 2: ALOK 


SCRIPT BY SHALINI SRINIVASAN \ ARTWORK BY RAJIV EIPE 
BASED ON A NOVEL OF THE SAME NAME BY DR. JAYANT NARLIKAR 
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But he arouses the suspicions of 
the military. 


| Previously: Working secretly and illegally at the Cyclops facility in 1985, John Pringle 
searches for life in outer space. 


GET OFF THE HIGHWAY. 


F 7 7 
I a q ea 


WHo WOULD ABANDON THEIR CHILD 
\LIN THE MIDDLE OF THE ReAD? J 


pee, 


I SS 
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[HAVE CHILDREN OF YOUR OWN?) 


ie 


You FOUND HIM FIRST, DIN'T |\Q a) 
You? IF You SEE ANYTHING 
THAT (AN HELP VS TRACE HIS 


- 


TAK ABOUT RESONANCE _————— 
OF MINDS! WHAT SHALL Ack. Bese Me's |) |) 
WE (ALL HIM? BROUGHT LIGHT INTO as 


June 2011 


The Naiks soon realised that Alok was extremely intelligent. When he 
was three, their friend Dr. Salunke visited them. 


| HAVE JIGSAW PUZZLES FoR You ALOK. 
| SUDHAKAR, MALINI, | GOT You A RUBIK'S 
(VBE. YoU HAVE To MOVE THESE BLo(ks 


While the adults exchanged their news, Alok tried 
out the new puzzles. 


OAM 


( vp THey 
ea A Ln be f= “| REALLY Die? 
rates LA-Thool WHY DID THEY | 


j ALL FALL?. 


Pe 


1 Ts OK, a, 


vi THEY'RE FINE. 
7. ~ £&O 


S| PEOPLE DYING DURING THE 
PLAGUE, You KNow. 


Sudhakar bought Alok a small telescope, 


and soon Alok was obsessed with 
ms 


Mishra asked him to write the. tests for 
HE SEEMS HAPPY. OTHER PARENTS | the World Talent Search. 
P | WoULD KILL To HAVE A (HILD WHO | eT 
STUDIES FOR FUN. HE KNowS MoRE , 
MATHS THAN MOST FIFTEEN YEAR 


oLys. 


- i AN 
| Alok topped the ex 
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Snake attacks in villages are significantly 
higher when compared to those in cities. A 
major cause for this is inadequate lighting 
in rural areas. The lack of well-lit streets 
in villages also restricts movement. Come 
nightfall and villagers hesitate to step out 
of their homes for fear of an unexpected 
encounter with a snake. 


The solution to this tricky problem is simple 
— well-lit villages. If villages could manage 
to find ways to generate sufficient light, the 
threat of prowling nocturnal creatures would 
reduce drastically. One bright idea is to 

use solar-powered LEDs or ‘Light Emitting 
Diodes’. These eco-friendly lighting products, 
including bulbs, lamps and lanterns, harness 
the Sun’s energy to give out light that is both 
affordable and energy-efficient. 


A few visionary organisations have made 
it their business to take this innovative 
technology to these homes and light up the 


lives of people, quite literally. “Typically, 
people in villages use kerosene lamps, which 
are not only expensive and inefficient, but 
also harmful to health,” says Anish Thakkar, 
co-founder and Global Marketing Manager of 
Greenlight Planet. This United States-based 
company has recently launched a solar home 
light, ‘Sun King’, which emits up to 16 hours 
of light after charging in the Sun for a day. 


There are several other companies like 
InnovLite, D.light and Selco that are also 
addressing lighting needs using solar- 
powered LEDs. Mandeep Singh, Chief 
Operating Officer (India) of D.light, says, 
“What makes our products special is that 
they are extremely easy to use. And they 
provide white, bright light as opposed to the 
yellow dingy light from kerosene lamps. It is 
a much better option.” @ 


Photos courtesy: Greenlight Planet 
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by Siddharth Rao 


As I turned on the spotlight to check the trail 
in front of me, a pair of large orange eyes 
shone from the tree ahead. I forgot about 
the leeches that were clinging to my leg, and 
focused the light on the tree from which the 


‘eyeshine’ appeared — a brown palm civet sat 
there watching me. A nocturnal carnivore, 


this civet inhabits the forests of the Western 
Ghats, and is one of four species of civets 
found in peninsular India. The other ones 
found here are the common palm civet, the 
small Indian civet and the Malabar civet. 


This encounter happened when I was 


walking a transect deep in the rainforests 


of Kerala as part of my research to establish 


the presence of the Malabar civet in the wild. 


One of India’s rarest mammals, the Malabar 
civet was thought to be extinct, until a fresh 
skin was recovered from a hunter in Kerala 
in 1991. The Malabar civet is currently listed 
as ‘Critically Endangered’, and its population 
trend is officially unknown. Few biologists 
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have studied this animal and little is known 
about its ecology and distribution. 


The first long-term study on the Malabar 
civet was initiated in 2006 by the Wildlife 
Trust of India, a conservation organisation 

I was working at at the time. My colleagues 
from the Wildlife Trust of India and I, 
surveyed thousands of kilometres of forests 
along the Western Ghats of Karnataka and 
Kerala in search of this elusive mammal. We 
walked transects and conducted interviews 
with local forest-dwelling communities. We 


Sniffing Out the 


Morphology: The Malabar civet (Viverra 


civettina) is approximately four feet long 
from nose to tail and is estimated to weigh 
up to 8kg. The tail has five to six black and 
white bands and the fur on its coat has 
patches of white and black hair. The neck 
has two distinctive large black stripes, 
while there is a prominent crest of dark 
hair along its back. 


Ecology: The Malabar civet is thought to 
eat a variety of small prey and is probably 


set up camera traps to record possible civet 
movement in remote forests. After two years 
of searching, we still did not find concrete 
evidence of the Malabar civet. However, 

we got pretty close many times, with local 
hunters reporting captures. To prove the 
continued existence of the species, though, 
we would still need a skin sample, a live 
animal or a photograph. 


The last live Malabar civet was recorded 
in the early 1930s, after which only hunted 
specimens have shown up sporadically as 


Musky Mammal 


nocturnal like most other civets. A major 
reason for its decline is loss of habitat as 
forests in the region have been turned 
into rubber plantations. 


Conservation: Some researchers believe 
that the Malabar civet is an introduced 
species that was brought to south India 
for the purpose of musk trade (used in 
traditional medicine) and a few animals 
escaped into the wild. 


Artwork: Somesh Kumar 


evidence of the existence of the species. 
Although there is no photographic proof of 
the Malabar civet, scientists use information 
obtained from museum specimens as 
reference. But the lack of evidence from 
the field has not stopped the investigation 
into the ecology of the Malabar civet. 
Luckily, researchers are able to use 
technology to find out more about such 
rare animals. A study on the phylogenetics 
(evolutionary relatedness) of this civet is 
currently underway, where small-carnivore 
researchers are examining DNA of the 
Malabar civet in order to trace its ancestry. 


In the meantime, field-based surveys 
continue in the hope of finding a Malabar 
civet in the wild. Long-term field surveys 
combined with lab-based investigations are 
essential when looking for rare species. 
And who knows, someday there might be a 
breakthrough. The next time you are in the 
forests of the Western Ghats, keep your eyes 
open and cameras ready. Remember that if 
you take a photo of the Malabar civet, you 
will be the first to do so. Happy clicking! 


Siddharth Rao is a conservation biologist, 
wildlife photographer and Director of ARRS. 
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NO, NOT THE ONLY ONE, — 
DOWN BELOW, SOMETHING 
ELSE WAS ON THE MOVE... 


TELL, WHAT DO 
THEY CALL YOU? 


a ay 


WELL, I'VE BEEN 
CALLED A WORM BY 
SOME, A SNAKE BY 

OTHERS, BUT THAT'S 

BY PEOPLE WHO 

DON’T KNOW ME. 


| MUST TELL You, | HAVE 
pene, CRAY MY pry NEVER HEARD OF YOU OR EXCELLENT! I'VE 
if B 5% YOUR KIND BEFORE. ALWAYS WANTED 
I'M A CAECILIAN FROM “yt ro MAT A 
THE GHATS. FAMOUS DISH. 


HUH! I'M WORLD 
FAMOUS WHERE | 
COME FROM! 


BUT | THINK IT’S YOU'RE GOING TO GET A 
ONLY FAIR THAT | MASSIVE SHOCK ONCE | 
WARN YOU. HIT YOUR GASTRIC JUICES. 


nig S BE SAYING THIS, VM ELECTRIFIED, AND 
BSS 


| WOULDN'T, "ead 
IF | WERE YOU. 


; Okay, THEN I'LL [am : WHAT, WHAT? 
JUST SHRED YOU Nyse 01d 
Se Sore TELL ME, KNAVE! 


7 
» . 


THAT'S NOT GOING TO 
HELP -- I'LL STILL BE \ “ne 
CHARGED UP. IT'S NOT [iia 
LIKE YOU WOULD... 
No, I'M NOT! JusT OOPS! THERE | GO, 
TRY SWALLOWING ME > OPENING MY BIG . 
WHOLE, AND SEE si > MOUTH AGAIN. : 
HOW IT GOES. UMM... IT’S WATER! 
; BEING DUNKED IN | 
WATER NEUITRALISES MY | 
ELECTRIC CHARGE, AND | 
KNOCKS ME OUT. 


. 


I'M AMPHIBIOUS, YOU 
BUG-EYED BIRDBRAIN! 
AND I’M NOT ELECTRIC, 
JUST QUICK-WITTED. 


MOG ASSUNDI, MY 
FEATHERWEIGHT 
FRIEND! 
= v 
GHATS AMONG TOP DOZEN HOT SPOTS OF BIODIVERSITY IN WORLD. NEW o 
SPECIES LIKE THE CAECILIANS ARE DISCOVERED THERE EVERY ONCE IN A WHILE. 
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Hey kids I This month Earthwave has an exciting contest for 


you! Read the question below and email us the correct answer by June 20th. 
The winner will be selected through a lucky draw! This lucky person will get 
a free “height chart” wallpaper (from the ones seen below and at 
www.earthwave.in) that is printed with non-toxic inks on eco-friendly paper. 


Question: 


Which one of these 
snakes is poisonous? 


The answer we need is 
either A or B, and why? 


CONSCIOUS LIVING | DE AGRA saee 
Lait ——- i 


i A ~ ee y 


A height chart is an easy way to measure 
your height, as well as your brother's or 
sister's. It is printed with non-toxic inks on 
high quality eco-friendly paper, and it is 
easy to stick on a wall. The best thing about 
it is that the glue does not damage your 
wall, and you can remove the height chart 
whenever you like without leaving a mark! 


thumbi@earthwave.in 


Learn more interesting stuff, and find other fun activities at earthwave.in 


NOW AVAILABLE ! 


TINKLE SPECIAL COLLECTIONS 


THE ADVENTURES OF 


Perel Ss 2 


To buy online log on to www.amarchitrakatha.com 
Call Toll free on 1800-233-9125 or SMS ‘ACK BUY’ to ‘575758’ 


In the contest in Issue 5 of BRAINWAVE, we asked you what you 
thought the ‘Perforated Harappan Jars’ were used for. The most 
creative theory was sent by 11-year-old Tanvin Anand from New 
Delhi. Read the entry at www.brainwavemagazine.com. Congrats, 
Tanvin! You’re the lucky winner of an awesome Astroscope! 


Solution to Cross Section, Issue 6: “Spaced Out” 
“LL 1g Pn |p Pa Lf 
most thirst- 
mn Oo 1 (ii 
questions for 
*Nle A |? MPa [x [a [S| next month’ 
ASK US WHY, 
A> GT 5 Fs ata ve win 
EA meine 
% in our special 


Send us your 


fountain 
of cool, 


15 vag refreshing 
U iS S A funda juice! 


Write to 
brainwave@ 
ack-media.com. 


Recommended reading (if you want to know more 
< about snakes and conservation but don’t know where to look): 


Snakes of India, The Field Guide by Romulus Whitaker & Ashok Captain 
ISBN: 9788190187529 | Price: Rs. 975 | Publisher: Draco Books 


This book contains descriptions of over 150 species of snakes in and around India, 
peppered with interesting details of their history and distribution. Accompanied by 
beautiful photographs, it is an ideal companion for any snake enthusiast. 

Last Chance to See by Douglas Adams & Mark Carwardine 

ISBN: 9780099536796 | Price: Rs. 614 | Publisher: Random House Group 

This travelogue wittily chronicles the authors’ encounters with a series of endangered 
animals, while delivering a strong message of conservation. 
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UBSCRIBE NOW! 


Once-only irresistible offer for school students 


Pay ONLY < 9gee.695! 


THE TIME COMPASS 
2 DVD Collection! 


*Publisher at its sole discretion shall have the right to revise the 
offer or subscription price 


YOUR DETAILS* 


Student’s Name 


Guardian’s Name 


Date of Birth: L_L_ L_LL_ LLL_LI (DD MM YYYY) 


Address: 


City: PIN: L_L_L_ L_L_LL 
State: 


School: 
Class: 


Email (Student): 


Email (Guardian): 
Tel of Guardian : (R): | | 
Mobile: | | Ll 


Parent's Signature: 


*All the above fields are mandatory for the subscription to get 
activated. 


Why pay z 75 every month (that’s z 900 a year) 
at your news-stand to enjoy Brainwave? 


PAY just = 695* now, and every month, for the next 12 
months, you'll get 40+ pages of 


© Cool Science Stuff 
e Incredible Ideas 


e Latest Breakthroughs 
e Easy-to-do Experiments 


And much more... delivered right at your door! 


PLUS 


THE TIME COMPASS 2 
DVD Collection worth 
= 600! 


This set showcases the 
world’s most historic events in 
a full-colour animation style. 


You get your History lessons 
in the most entertaining and 
exciting way! 


Featuring Great Empires & 
Lost Civilisations 


PAYMENT OPTIONS 


Credit Card 


Card Type: VisaL_ MasterCard |_ 
Please charge = 695 to my Credit Card Number below: 


ES eg TC a TT 
Expiry Date: ul bLbL 


Cardmember's Signature 


CHEQUE / DD 


Enclosed please find cheque/DD no. L_LLLL LL 
drawn in favour of “ACK Media Direct Pvt. Ltd.” 

on (bank) ; 
for the amount Rupees Six Hundered and Ninety Five only, 


dated [olo [mim ly ly ly | 


For any queries or further information please write to us at 
ACK Media Direct Pvt. Ltd., 

The Forum, 3rd Floor, Raghuvanshi Mills Compound, 
Senapati Bapat Marg, Lower Parel, Mumbai 400 013. 


or send us an email at brainwave@ack-media.com 
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Play games with your favourite Tinkle Toons — Suppandi & 
Shikari Shambu. Solve fun-filled puzzles, quizzes and more. 


Share stories, fun facts and exchange virtual gifts with your friends. 


p04 Equinox: the time of the year when 
the Sun crosses the celestial equator, and 
day and night are of equal length 


Solar particles: high-energy particles 
coming from the Sun 


Solar flares: an explosion in the Sun’s 
atmosphere 


Sunspot: a region on the Sun’s surface 
with intense magnetic activity and a lower 
temperature than its surroundings 


p09 Forage: to search for and gather 
food 


Ophidiophobic: afraid of snakes 


Herpetologist: a reptile specialist 


Conservation: the protection of plants, 
animals and their habitats 


p11 Sedate: to induce sleep with the help 
of a drug 


Cardiotoxin: material that causes 
chemical damage to heart tissue 


p15 Olfactory: concerning the sense 
of smell 


Scavenge: to feed on dead flesh or 
carcasses 


p18 Enzyme: a protein that speeds up a 
biological chemical reaction 


Painkillers: a drug that numbs pain in 
the body 


GH 


p19 Antibody: a protein produced by the 
body to counteract a foreign substance in 
the blood 


Neutralise: to make ineffective 


p30 Endemic: native to a particular 
area or culture 


p32 Eyeshine: A layer of tissue called 
the ‘tapetum lucidum’ allows many 
nocturnal animals to see better in the 
dark. This layer of tissue also reflects light, 
causing the animal’s eyes to glow orange 
when a torch is shone onto them. This 
reflection is called ‘eyeshine’ and helps 
detect nocturnal mammals 


Nocturnal: primarily active during the 
night 


Transect: any path along which a 
researcher walks in order to collect 
observational data about an object of study 


Morphology: the study of the form and 
structure of animals and plants 


Crest: a tuft or natural growth on the head 
of a plant or animal 


Ecology: relationships of organisms with 
their environment and with each other 


p33 Sporadically: occasionally or 
irregularly 


Station (ARRBS), tells us what first got him interested in conservation 
biology, and why he made it his life’s work: 


66 Ever since I can remember, I’ve had a curiosity for the natural world. When I 
was in school I used to spend a lot of time outdoors: climbing trees, watching 
birds, insects or any animals I came across. This curiosity for plants and 
animals led me to spend more time with people with similar interests, and I 
travelled to forests and wild places as much as I could. The more time I spent 
around forests and animals, the more I wanted to learn about them. As a 
conservation biologist I have the ideal platform to ask questions, spend time 
outdoors and help understand and conserve the wild places that I love to be in. 99 


Can you tell us why Write to us, in under 300 words, 
at brainwave@ack-media.com. One 
VO U want to bea very lucky reader (along with a 


conservationist? How guardian) will win a trip to Agumbe, 


where they will get to explore and 


have you tried to learn | understand the rainforest ecosystem! 


ab out anim als an d Two runners-up will win exciting 
. Dynam Mini Microscopes! 
their habitats ? Pssst! Last date for entries is 25 June 2011! 
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Electric Sheep 


Dear Reader, 


y today’s standards, the 1980s were a communications 

stone age. Computer screens were still in pixellated 
black and white, so most of us preferred to play our 
games outdoors. None of us had heard of the Internet. 
Phones were still attached to walls, and text messages 
were sent on paper via the good old postal department. 
If you were a kid back then, as I was, the coolest and 
strangest tech came from the TV. My friends and I would 
wait all week for the Thursday night Doordarshan 
telecast of Johnny Soko and his Giant Robot, a cheesy 
Japanese sci-fi show from the 1960s. Soko’s flying robot 
moved with all the grace of a sentient pile of plumbing, 
but we loved watching his adventures, because the Giant 
Robot was the gleaming future, and we wanted in on it. 

A few years later, cable TV and Cartoon Network hit 
our shores, giving young Indians more sophisticated 
Japanese flying robots to marvel at. There was ‘Danguard 
Ace Force Five’, ‘Grandizer’, ‘Battle Robot’, ‘Mobile Suit 
Gundam’, ‘The Transformers’ and lots more. The future 
never looked more awesome. 

For you, young reader, all this must feel like an awful 
history lesson. In your super-connected, all-interactive 
decade, my old joystick-controlled TV robots are 
painfully outdated. Robotics now run all our advanced 
industries, from factories to battlefields. Flying, fighting 
robots are no longer the stuff of kiddie cartoons. 

For this issue of Brainwave, our researchers peeked at 
the insides of today’s robots. Did they find out what makes 
these smart machines tick? Read on to find out! 


Scientifically, 
Vinayak 


vinayak.varma@ack-media.com 
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Bristlebot 


You will need: 
A new toothbrush @ Clippers @ A pager motor* @ A watch battery @ Double-sided foam tape 


Idea submitted by Rishi Balasaria 
Source: www.evilmadscientist.com 


3 
= 
5 
B 
= 
§ 

1. Use clippers to cut off the handle of the 2. Bend the bristles to make sure they are all 

toothbrush, leaving only the toothbrush head angled to one side. 

with the bristles. 

i= 
a= \a 
3. Add two bits of wire to the pager motor. 4. When you place these wires on the 
terminals of the battery, the motor will 
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vibrate. 


5. Adda bit oftape tothe top — 6. Mount the motor on the 7. Fix the battery on the 
of the toothbrush head. tape. Make sure it rotates tape between the wires of 
freely. the motor so that one wire 
is below the battery and the 
other one clamps down on 


8. Put the Bristlebot down, *Pager motors can be bought top of it. 
and watch it go! at electronics shops. 
= > ae 
¢ ~ 
¢ \ o ST 
Voie Ss SS 
o te ) ~~ a We’ 
¢ y) ~ ? e’re sure you can guess 


how the Bristlebot moves. 
The vibrations from the pager 
motor push the toothbrush 
head away from the direction 
in which the bristles are bent. 


In fact, if you push the 
toothbrush head down a 
couple of times, you will 
notice a tiny shift in position. 
The vibrations have the 
same effect, but at a much 
faster rate. @ 


But what makes the pager motor vibrate? 


A pager motor is almost like a regular rotating motor. The only difference is that a pager 
motor has an added weight that unbalances the core rotating part of the motor. As a result, the 
motor vibrates. The same technology is also used to make cellphones vibrate. 
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Case of the 
® @ 
Repensng Mango by Srinath Perur 


Anoushka Kulkarni from Sangli, 
Maharashtra, asks: “Why does 


the os ofa ria ad change ripens. Other pigments form simultaneously, 

when it ripens? giving the mango its red, yellow and golden 
colours. Also, hard material called pectin 
dissolves, making its texture juicy and soft. 

The taste of a mango changes when it ripens Of course, none of these reasons explains 


so that we feel like eating it. This sounds the lovely smell of a ripe mango. This comes 
silly, but it’s true! Trees cannot move, but from the breaking down of large organic 
they want to spread far and wide like all molecules into smaller ones that spread 

other living things. So they make their fruits through the air easily. There are many 
delicious to animals, which then eat the such aromatic compounds and it is their 

fruits and drop the seeds in distant places. combination that gives a specific variety of 

In the case of the mango tree, humans, mango - like an Alphonso or a Malgoa - its 
monkeys and even some large fruit-eating distinct smell and flavour. 


bats, help spread its seeds. 


Mystery of biochemistry 


But then, you probably wanted to know what 
happens inside a mango when it ripens. How 
does a hard, sour, green mango turn into a 
fragrant, colourful and tasty fruit? 

Well, the answer lies in biochemistry. 
A raw mango — or any fruit for that matter 
— begins to ripen when it receives a signal 
in the form of ethylene gas produced 
inside the fruit. This starts the production 

of enzymes, which then cause all sorts of 
chemical reactions. 


Artwork: Somesh Kumar 


The sourness of a raw mango is mainly due Mango Trick: 
to the presence of acids, especially citric acid. Here’s a practical application for this 

These acids are neutralised during ripening. information — if you have raw mangoes that 
The starch in a raw mango gets converted you can’t wait to eat, keep them in a paper 


into sugars that taste sweet to us. Chlorophyll cover with one or two ripe bananas. The 
— which is responsible for the green colour of bananas produce ethylene, which will cause 
the raw mango — is broken down as the fruit the mangoes to ripen more quickly! 
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WE'VE 


Srinath Perur, our geekiest science 
researcher, is ever at the ready to 
make your brain explode with the 
crazy stuff he digs up. Write to him 
at to 
lay those annoying doubts to rest. 


LOTSA faa 
TS of 


Step into a world ruled by 
brainy machines, freaky bots 


rai ; 
and artificial intelligence! 


tin <= 
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by Aparna Kapur 


You don’t have to be an engineer to design 
a robot. All you brainy inventors can create 
your own mechanical friend right away, 
thanks to LEGO Mindstorms NXT. 


A programmable robotics kit, LEGO 
Mindstorms NXT presents countless 

possibilities, letting you build humanoids, 
machines, vehicles and even robotic 

animals. It contains a microprocessor, four 

sensors, three motors and a whole lot of 
colourful LEGO bricks. You can connect the 
microprocessor to your computer using a 
USB cable or via Bluetooth. 


4 


Once you’ve created your 
robot, add some functions 
and behaviours — use your 
imagination and give ita 
personality. The Mindstorms 
kit includes a graphic 
software, which offers the 
simplest interface to program 
your robot with a drag-and- 
drop platform. Log onto 
www.mindstorms.lego.com 
for more information. 


PS: Did you know that 
organisations like NASA and 
Google use LEGO Mindstorms 
kits as a cost-effective 

and efficient way to make 
prototypes of their projects? 
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Kosibar Investigation Preliminary Report: 


Masked bandits entered Kostbar café and 
fired shots at several customers. They 
almost killed the manager. Police are still 
investigating this crime. Luckily, the café 
had the Deltoid Robotic Security System. 


story by Shanker Keshavdas 


The robot alerted the police in time, even 
though the café’s fixed security system 

was disabled by the assailants with an 
electromagnetic charge. Several cameras 
were damaged, leaving no video footage of 
the crime. However, the footage recovered 
from the robot’s camera has proved 
extremely useful to the investigators. In 
accordance with new laws passed last spring, 
the footage captured and the log recorded by 
this robotic security system are permissible 
as evidence in a legal trial. Here is the log 
recovered from the robot by the police. 


Log: Café Kostbar Robotic 
Security System 


Date: January 15,2019 


Deltoid Emergency Robotic 
Platform 90210 activated 


Mode: Emergency Response 
Mode 


1:12 am: 

Action: Scan surroundings 
with home security camera. 
No immediate threat located 


Proceed to café main area. 
Sean surroundings. 


in vicinity of docking station. 


11:13 am: 

1 human being found in 

café main area witha 

92% probability of being a 
customer. In lying position 
with 85% probability of being 
badly injured. 


11:13 am: 

Action: Emergency 
sequence started. Contact 
security personnel with an 
emergency code of level 4. 
Message received: Security 


and health personnel alerted. 


ETA: 9 minutes. 


11:14 am: 


Locate all other customers 
in room. 


(ee) 


1:15 am: 

8 human beings found. 6 
diners, 2 staff members 
found lying down. One 
victim found conscious. 
Security camera destroyed, 
possibly by a firearm with a 
probability of 92%. 


11:16 am: 

Append emergency message: 
“armed threats possibly 
present on premises.” 

Send updated map with 
victim positions to security 
personnel. 


11:18 am: 

Action: Reassure conscious 
victim and inform of the 
arrival of police in 7 minutes. 
Dispense painkillers and 
water pouch. 


11:19 am: 

Action: Compare map of 
explored premises with 
complete map of the 
restaurant. 


11:19 am: 
Areas unexplored: Kitchen, 
Office rooms. Search kitchen. 


11:19 am: 
Action: Contact kitchen 
camera. 


> 
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11:19 am: 1:21 am: 1:23 am: 


Kitchen camera Action: Determine best Action: Search for cover. 
unresponsive. Possibly possible course of action. 
damaged. Parameters: Assailant armed 


and dangerous. Manager 

at immediate risk. Security 
personnel arriving in 1 minute. 
Decision: Course of action 
210: Disable assailant. 


1:23 am: 

Shots fired at camera. 
Camera disabled. Central 
security damaged. 


11:19 am: 

Approach kitchen carefully in 
accordance with emergency 
procedure 9le <Armed 
threats, multiple homicides> 


1:23 am: 
Action: Switch to emergency 
power. 


li:22 am: 
Action: Use electric stun 
pellets on assailant. 


| om 
Ii:22 am: 

Assailant stunned and 

disabled. Danger: Detected 


second assailant. Shots fired 


11:20 am: 
Assailant spotted, pointing 
gun at manager. 


1:23 am: 
Emergency power disabled 


This incident demonstrates 
how artificial intelligence 
works using feedback loops. 
To find out more about A.I. and 
feedback loops, go to p14. 
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Robotics has spread the cool factor to the auto industry as 
well. Take a look at the amazing automated things a car 
can do now and will be able to do in the future! 


nUIE, 
Th a 2. Alarm and Immobiliser 4, Automatic Collision 
PRESEN I The engine starts only when Notification 
it receives signals from a The car calls emergency 
remote control, enabling a services in the event of an 
1. Parking Aid keyless and secure entry. accident, and sends them its 
A camera and sensor work : : GPS coordinates and other 
together to send a warning 5. Airbag Control Unit vital crash-related data. 


signal when the car gets too This triggers the opening of 
close to an object behind it. airbags in the event of a crash. 


A 


5. Engine Control Unit 


The unit ensures the lowest 
emission and best mileage by 
varying vital engine controls. 


3 
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oF Drive-by-wire System be more energy-efficient. 
Their autopilot systems will 
make exact decisions, using 
advanced software that is 


linked to a number of sensors. 


Traditional mechanical 
steering will be completely 
replaced by electronic 
controls and interfaces. 


Fig Skateboard System 


The vehicle’s engine 

and drive system will be 
condensed into a single flat 
skateboard-shaped unit 
that fits neatly under the 
passenger area. ® 


aE Driverless Car 


Humans drive erratically, 
braking and accelerating 
without precision. This 
results in long-term damage 
to a car, making it use up 
lots of fuel. In the future, 
cars run by computers will 
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ALAN TURING 


AWD THE STORY a | 


by Vinayak Varma 


The Old Machines 


WwW makes the human 
brain different from 

a machine? Many great 
philosophers and thinkers 
have said that our brains 

are set apart by their ability 
to act of their own free will. 
Our brains aren’t tied up 

in cold, programmed logic. 
They have the ability to run 
in any direction they want, 
whenever they want. And 
these philosophers were 
rather smug about their 
superior human brains 

for years and years. Until, 
inevitably, a precocious young 
mathematician named Alan 
Turing came along and ruined 
it for them. His idea was 
simple: that the tiniest human 
thought-process could be 
mapped and recreated for a 
machine to act out, giving it a 
kind of artificial intelligence. 


Turing's Machines 

Not only was Turing a 
ginormous science geek, 

he was also an athlete who 
loved running marathons. 
Many of his best brainwaves 
came to him while he ran. 
On one such geekish run, 
while devising mathematical 
thought experiments in 

his head, Turing had a 
tremendous Eureka moment. 
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: A. L is one you get 

when you bestow human 
intelligence (and beyond) 
on machines. During its 
beginnings in the 1950S, 
A.I. was thought to consist 
: primarily of ‘feedback 
: loops’. A simple example 
of a feedback loop is the 
- thermostat (the device 
that controls everything 
* from ACs and refrigerators 
> to kettles and irons). It 
senses the temperature 
of the house, checks the 
temperature the user 
wishes to experience and 
: varies the temperature 
: accordingly. Similarly, a 
- robot senses changes in its 
: environment and also acts 
: in the same environment. 
: When it has performed 
: an action, it checks the 
: environment for the effects 
: of its actions, and then 
performs another action if 
* necessary. 


eooeee 
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* Definition by Shanker Keshavdas) , 
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He stumbled on the idea that 
a simple machine, running 
on simple stored rules, could 
solve any mathematical 
problem if it were given an 
unlimited amount of time to 
work with. This imaginary 


machine would later be called 


the Turing Machine: an early 


programmable computer. 
This eventually found form 
in Turing’s design for the 
Automatic Computing Engine 
(ACE). This was the first such 


blueprint for a stored- progia 


computer. 


Who ts 
Turing? 


Artwork: Somesh Kumar 


JEUPARDY! 


mentary for yous 
on. For the D aly 
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This one’s ele 
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: World War II, Turing was 
: one of the Allied powers’ 
: most talented code- 


: German submarines, the 

: U-boats, constantly attacked - 

: and sank British ships : 

: as they made their way 

: towards America. No one 

: could predict where and 

: when the U-boats would 

; turn up, because all the 

: Nazi radio communications * 
: were being disguised by ] 
: 4 secret code created bya ] 
: machine called ‘Enigma’. 

: Britain’s best cryptologists 

: were foxed for many crucial / 
- months by the Enigma } 
: code. The tide only turned 
: for the Allies when Turing 
: helped design the ‘Bombe’, 
: an electronic machine 
: that finally deciphered the 
: devilish Enigma. 


— 
i ee 


The Turing Test 


In 1950, Alan Turing published 
a paper in the British journal 
Mind, titled ‘Computing 
Machinery and Intelligence’. 
In this paper, Turing 
redefined the idea of machine 
intelligence by changing the 
question “Can a machine 
think like a human?” to “Can 
a machine fool a human into 
believing that it can think?”. 
If a machine can do so, then 
it is artificially intelligent. He 
explained this idea with a 
simple game: 

A computer, a human test 
subject and a human judge 
sit in separate booths. The 
human judge can see neither 
the human subject nor the 


; a : ; . computer. All three are 

: id you know? During * connected by terminals that 

‘ allow them to talk to each 

: other via text (not speech). 

; | The conversation is conducted 
: breakers. The powerful ’ in natural language — the 


» complex, unpredictable way 


in which humans talk. If, over 
the course of this texting, 

the judge can’t reliably tell 
the computer apart from 

the human - that is, if the 
computer has successfully 
fooled the judge into thinking 
that it is human - then the 
computer has won the game. 
Such a computer has artificial 
intelligence, or A.I. 


A.L Now! 


Over the past few decades, 
A.I. has become the backbone 
of modern computing. That’s 
right — it exists, for real! Even 
as it makes life easier for 
humans by powering our 
various industries, A.I. has 


(Ce) 


also become a formidable 
opponent in our most human 
contests of intelligence. The 
first real challenge from A.I. 
came in 1997 with ‘Deep Blue’, 
an IBM-designed computer 
that played chess so well that 
it beat the world champion 
chess grandmaster Gary 
Kasparov. Kasparov was so 
outraged by the loss that he 
accused IBM of cheating. 

In February this year, IBM 
returned with the next step in 
A.I. evolution: a super-smart 
machine named ‘Watson’. 
Watson was entered as a 
participant in the popular 
American quiz show 
‘Jeopardy’. It played against 
Jeopardy’s two biggest past 
winners (humans!). This 
challenge was much bigger 
because of the upside-down 
format of the quiz — where 
a contestant has to provide 
the correct question for a 
given answer. This needs a 
command of natural language 
that only humans have had 
thus far. But Watson, with its 
2500 parallel processor cores, 
running 33 billion operations 
per second, thought just like 
a human over the course of 
three nail-biting games. And 
it — or is it “he”? — won. 

What this means for 
humanity remains to be seen. 
Just don’t be surprised if 
you’re one day operated on by 

a team of robot and human 
surgeons, and you can’t even 
tell the difference! @ 


Watch Watson playing 
Jeopardy’s ‘IBM Challenge’: 
http://www.jeopardy.com/ 
minisites/watson/ 
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GOLEMS 


Before people thought 

up robots, Jewish people 
had a myth about golems, 
mud figures that could be 
animated — often with words, 
or a piece of paper in their 
mouths — but never become 
entirely human. One story 
involves a golem created by 


+e 
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a 16th century rabbi named 
Judah Loew ben Bezalel, 
in Prague. This golem then 


proceeds to go a killing spree. 


FRANKENSTEIN 


The 19th century saw an 
explosion of new machines 
— trains, typewriters, sewing 
machines, electromagnets, 
revolvers, dynamite and the 
word ‘scientist’. It looked 


A brief introduction 
to some fictional, 
man-made killers 


by Shalini Srinivasan 


like science could create 
anything, even life. Mary 
Shelley wrote the story 

of Victor Frankenstein, 
who awakens a corpse. 
Frankenstein’s monster 
turns out — like the golem 
—to be uncontrollable, and 
decides it likes murdering 
people. Even better, it 
spawned an entire genre 
of mad scientists, walking 
corpses, (the weird 
assistants named Igor 
were a later addition) and 
huge bolts of electricity. 
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ASIMOV’S ROBOTS 


Isaac Asimov’s robots follow 
three laws, designed to 
prevent them from going 
around killing humans: 


1. Arobot may not injure a 
human being or, through 
inaction, allow a human being 
to come to harm. 


2. A robot must obey any 
orders given to it by human 
beings, except where such 
orders would conflict with the 
First Law. 


5. A robot must protect its 
own existence as long as such 
protection-does not conflict 
with the First or Second Law. 


eed 
ROSSUM’S UNIVERSAL ROBOTS 


they’d had till then. But the 
new shiny robots werent 
terribly different from the 
golems and Frankenstein’s 
monster. Proving once and for 
all that science works more 
efficiently than magic, they 

do a far more thorough job of 
decimating the human race 
than their predecessors. 


In 1921, a Czech playwright 
named Karel Capek wrote 

a play called Rossum’s 
Universal Robots, which 
introduced science fiction 
writers to the word ‘robot’. 

It made a nice change from 
‘daemon’, ‘mechanical 
monster’, ‘it’, ‘Aaaaaargh! 
Help! and all the other terms 


Andrew, a robot in The 
Bicentennial Man, decides 
to become human, since it’s 
clearly more fun. 


But Asimov’s people overdo 

it, when they come up with 
the Zeroth Law which 
supersedes the rest: A robot 
may not harm humanity or, 
by inaction, allow humanity to 
come to harm. 


The machines decide 

that the only way to stop 
humanity from hurting itself, 
is to control it — and kill off 
random individual humans, 
who are seen as harming 
humanity in the long run. 


HAL 9000 


HAL is a computer in Arthur 
C Clarke’s Space Odyssey 
series, and appears on all 
the ‘Best Villain Ever’-type 
Internet lists. HAL stands for 
Heuristically programmed 
ALgorithmic computer, but 
its evil is far greater than the 
weirdness of its acronym. 


HAL runs a spaceship named 
Discovery One. He is driven 
to murder because people 
are stupid — his various 
instructions and programs 
come into conflict, making 
him run amok. 


“| didn’t ask to be made: no one 
consulted me or considered my 
feelings in the matter. I don’t 
think it even occurred to them 
that I might have feelings” 


MARVIN THE PARANOID 


ANDROID 


Marvin is the only peaceful 
being on our robot list, and 
this is because Marvin is 
deeply depressed and doesn’t 
have the energy to do violent 
things. He has ‘a brain the 
size of a planet’ and nothing 
to use it for. “I didn’t ask to 
be made: no one consulted 
me or considered my feelings 
in the matter. I don’t think it 
even occurred to them that I 
might have feelings,” Marvin 
explains, before spending 
the entire series moping 

and morose. Marvin’s series, 
The Hitchhiker’s Guide to the 
Galaxy, is full of technology 
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that doesn’t quite work — but 
in not killing anyone, Marvin 
himself works miles better 
than most of his fictional 
counterparts. It’s true, he 
depresses a spaceship and 
a giant bridge into killing 
themselves (and the people 
on them). But this, as we 
have seen, is barely a blip on 
our Robot Murder Scale. ® 


Make Your Qwn 


VIRTUAL 
ROBOT 


by Chaitanya Krishnan 


Building a real robot is not always a simple 
task. You'll find yourself restricted by the 
skills, components and hardware you have. 
While that may be true in the real world, it’s 
another matter in the virtual world. At 
Sodaplay.com, you can build your own robot 
in minutes! All by clicking and dragging! 
The website then adds the necessary 
physical properties that you specify. 


So here’s a simple tutorial to get 
you started: 


STEP 1 


Get yourself to 

www.sodaplay.com 

Try out a few of the existing robots to get an 
idea of what is possible. If you geta 
message saying that you need a Java plugin, 
then follow the instructions provided. 


STEP 2 

Go to the “Create” 
section of the site and 
select “Constructor” — 
a 1.6kb app that lets 
you build robots that 
can walk, climb, 
wriggle, jiggle and 
more! 


(Apart from Constructor, you can also try the other public 


applications like Amoeba, Moov! etc. to get different kinds 
of results) 


STEP 3 


Run the app and you'll seeva screen like this: 


Just click away to create simple or compiex 
robots. Fiddle with the “Physics” and 
“Muscles” tabs to give them special 
behaviours. Play with the physical properties 
of the simulation like gravity and friction. Hit 
“Run” to see what happens! 


STEP 4 


Create a username so that you can save your 
creation and share it with others! Don’t 
forget to email us a link. 


This model was created 
by us with creator in just a 
Jew minutes. 


- This one was created 
by hkv447 with Moovl. 


This one was created by 
ed with Moovl. 
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All robots are the same, even if their around. This information is then passed 

functions and levels of complexity vary. They onto the ‘intelligent’ component of the 

have the same basic parts and they follow machine where the next step is planned. The 

the same processes to complete a task. ‘actuators’ (or motors) of the robot then carry 
out this plan. 


Like human beings sense their environment 


and respond accordingly, a robot follows To understand how the Sense->Plan->Act 
a three-step working process — Sense- process works, let's compare a simple line- 
>Plan-><Act. It has ‘sensors’ to help it following robot with the complex Mars rover. 


gather information about the environment 


by Aparna Kapur 


LINE-FOLLOWING ROBOT 


The line-following robot has sensors on either side. 
These sensors respond to the light they receive, 
helping them distinguish between black and white 
surfaces. A white surface reflects plenty of light back 
to the sensor, while a black surface reflects little or 
none. Depending on the surface the sensors detect, the 
robot is programmed to act in the following way: 


1. 

Both the sensors identify the surface 

below as white 2 

The robot knows it is on the The left sensor detects the surface below 
correct line as black 


It continues along the same path The robot decides to change its course 


The left wheel stops rotating, while the 
right continues. This makes the robot 


re & turn left 


Robot design by: Dale Heatherington 
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MARS ROVER 


A sensor in the camera that gathers 
information about the environment The Mars rover, ‘Spirit, was designed for 
a three-month mission, but extended its 


A computer in the rover decides when 
the area has been scanned 


exploration there to six years! It sent its last 
message home on March 22, 2010. 


A motor rotates the camera in order to 
scan more areas 


Z. 
The computer judges the terrain and 
decides when and where to proceed 


4. 
The computer decides to take a 
sample of the soil 


The six wheels work together in 
a ‘rocker-bogie mechanism’ to 


A motor moves the arm towards navigate across the rocky terrain 


the soil so that the sensor is 
close enough 


The geographical mineral 
sensor at the end of the arm 
analyses mineral content in 
the soil 


Photos: nasa.gov 


AOBOT HOUSE! ......... 


Tech wiz Ramaprasanna Chellamuthu has designed a 
robotic home run by intelligent devices that interact with 
him, watch over him and make his life as easy as pie 


Meet Ramaprasanna C, a 27-year-old robotic modules and networked devices), 
developer evangelist at Microsoft India Ramaprasanna’s apartment in Bangalore 

by day and a robotics buff for the rest of is hooked on to the Internet, 24/7. The 

his waking hours. His mission — to make buddyHome system manages and supervises 
sci-fi fantasies real. And so the Bangalore- his crew of homebots, relieving him of the 
based tech-hobbyist has invented a bunch boring task of doing housework. “Anything 

of really cool gadgets to make life easier mundane, humans shouldn’t have to do it!” 

and more fun - like a fleet of robots that he declares. So let’s meet Ramaprasanna’s 
cook and clean and keep a watch over band of nifty robots. 


his home as he sleeps. Connected to an 
integrated technology called buddyHome 
(which consists of an array of interconnected 


Security Bot 


Ramaprasanna has designed a 


mobile security gadget which 
is hooked on to the Cloud’. 
This roving, battery-operated 
machine is more intelligent 
than a regular security 
camera and can recognise 
human faces. It stores images 
of visitors to the house on the 
Cloud, real-time. 
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Photographs: Somesh Kumar 


Dancing Hexapod 


This six-legged fun robot 
kicks up its multiple legs 
rhythmically and dances 

to the beat of AR Rahman’s 
‘HAumma Humma’. 
Incidentally, Ramaprasanna 
plans to further the use of 
the hexapod to detonate land 
mines in war fields. 


Ramaprasanna’s 
Roomba 


This cleaning robot has been 
— created with iRobot Create, a 
2 programmable mobile robot 
platform. Ramaprasanna has 
improvised the robot with 
Windows CE and a webcam 
which enables it to see as 
well as recognise objects, 
keeping it from running 
into things as it vacuums. 
It uses image recognition 
technology to figure out 
when Ramaprasanna is not at 
home, and then goes about its 
cleaning. 


*Cloud computing is Web-based 
processing, whereby shared 
resources, software and information 
are provided to computers and other 
devices (such as smartphones) on 
demand over the Internet. 
(Source: Wikipedia) 


microprocessor. 


Robotic Arm: 


A robotic arm doubles up 
as an alarm and a stirring 
device. 


Robotic Alarm 


Ramaprasanna has designed 
a wake-me-up robotic device 
to make sure he gets up on 
time. Using eye-recognition 
to figure out if he is awake 
or asleep, a stationary 
robotic arm pours a glass of 
cold water on his face if he 
continues to stay in bed ten 
minutes after the alarm has 
rung. Brrr! 


Cooking Device 


In Ramaprasanna’s kitchen, 
a six-degree freedom arm 
next to the stove does all the 
menial stirring work. For 
example, it stirs his Maggi 
unsupervised, once he puts 
it on the stove. This cooking 
module works for a pre-set 
time and sounds an alarm 
when it is done. @ 


Ramaprasanna poses with a robotic arm that 
can be controlled from a computer or LEGO 
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How a young 
innovator made 
processing 
bamboo smarter 
and simpler 


by Shreya Srinath 


kay, so we all have 
something made 
of bamboo in our 


homes — an easy chair in the 
verandah or a little decorative 
item in the showcase. But 
have you ever wondered how 
the creamy glazed texture is 
created when natural bamboo 
comes with a thick green coat? 
The removal of the coat is 

a laborious mechanical and 
chemical process. Moreover, 
this processing has negative 
effects on the environment 
and health, which is what 
prompted Imli Toshi Namo, a 
28-year-old serial innovator 
from Nagaland, to invent a 
bamboo processing machine 
called the ‘Arulepsa’. 


Over half of the bamboo 
plantations and three 
quarters of the bamboo 
products made in India come 
from Nagaland. However, 
bamboo-based products, 
like furniture, are still made 
using inadequate hand tools 
in the north eastern state. 
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The ‘Bamboo Panda’ (as Imli is also Known) has a 


product portfolio that also includes an innovative 

egg boiler, a hot water filter, a bamboo strip making 
machine for joss sticks, an incense stick-making 
machine and a weed uprooting device for hilly regions. 


Efficient bamboo processing 
machines are expensive, and 
thus not available to small 
producers. Imli pondered 
this problem and went on 

to solve it by developing the 
Arulepsa with financial help 
from the National Innovation 
Foundation (NIF) and the 
National Mission on Bamboo 
Application. 


This miracle machine is 
capable of processing bamboo, 
removing the outer knots and 
smoothening the surface, 
while enabling wood-carving 
and final surface-finishing. 
Seeing the need for user- 
friendliness, Imli has also 
made his machine gizmo- like 
— precision control is achieved 
with a soft-touch, four-way 
joystick linked to a robust 
electromechanical control 


logic kernel. The Arulepsa is 
4X 2x 12 ftin size, weighs 
just 75 kg and is electrically 
operated. Earlier, bamboo 
processing meant using over 
six to seven different machines 
just to get the stick down to 
the size you want. It then 
needs a few more machines 
to process it. Imli’s ingenious 
machine replaces all of 
them with a single versatile 
wood processing system 

that allows easy removal of 
knots, polishing and carving 
of bamboo. The Arulepsa is 
now being used widely in 
Nagaland. @ 


For details, contact Imli Toshi 
Namo at Arkong Ward, 1st floor, 
Opp. New Market, Mokochung 798 
601, Nagaland; Mobile: 094360- 
16086 / 098564-47485 


Photograph courtesy: NIF 
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Se ee ee 
Previously: Working secretly and , eal 
illegally at the Cyclops facility in 
1985, John Pringle searche: 


At the age of Il, Alok was sent to a preparatory school for 
the Space Academy. On his first day — 


s for life 


he 1 Ae 
oN. Shy | 
In 2025, The Naiks found a child 
on the highway, and adopted 
him. Alok grew up ferociously 
intelligent and unsociable. 


To SEE THE Boy 
WHo ToPPED THE 


Alok walked into the ragging room. 


3 PROBLEMS. THEN WE METE 
OUT SUITABLE PUNISHMENT. 


Y WE ASK EACH FRESHER To Solve | 


PAK UP THE APPLE WITHOUT oa S 
VSING ANY ToolS. You (ANNOT | == 
A 4 Tou(H THE RED AT ALL. , 


Le 


i = “ 


4 “ ee I 


— é I = 7 
/~ EY 


7 
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For the second task, they asked Alok to put on a waistcoat, 
and a coat over it. 


LG 


Now REMOVE THE 
WAISTCOAT WITHOUT 
TOV(HING THE (OAT. 


For the first time, the raging 
committee looked bit non- 
plussed. They hadn't anticipated 
that Alok would get this far. 


Alok wrangled and manoeuvred and soon - 


pair of scissors. 
oe . 


MAKE A HOLE LARGE 
ENOUGH FOR You To FIT IN. 
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BRAVO! I’M (HENG, AND | 
MUST TELL You No oNE HAS 
EVER SOLVED ALL OUR 
PUZZLES. EVEN | ONLY 
MANAGED TWo oUT oF 


At sixteen, Alok and Sandra graduated from the prep school and went to the 
Space Academy. Cheng was there a year before them. Alok soon settled into life 
in the academy. He loved the studying, and found to his surprise, as the years 

went by, that he even liked the social life. 


p 
aa =X 
} 
N 5 ) 


But later that evening, when Sandra went out to the terr 
= x == 


‘ace — 
K the < 
. J 


Sandra waited quietly, until Alok came out of his trance. He 
seemed to have no have no memory of it. Unwilling to upset 
him, she didn't ask any more questions. 


26 


Two years later, when Alok was They were taken around by a Major Sykes, a crisp, In the old control room — 
18, the Space Academy sent the dignified military officer. Alok was silent, almost awed. 
— WHAT A BEAUTIFUL 


whole dass on a trip to one of 
the first space programmes in the 


HOW (OME You DON’T LET 
» , WE USED To, UNTIL WE 
‘ FOUND ONE MAN USING 
THE TRANSMITTER 
ILLEGALLY. THIS WAS 
WAY BACK, IN THE 
NINETEEN EIGHTIES. 


HE WAS A SCIENTIST, AND SMART 
ENOUGH To (OVER HIS TRACKS. DIRECTION, JOHN. 
ONE OF OUR MEN, MCARTHY, HAD | ( FS a= wu Tas = © | IPS A New UNIDENTIFIED 
BEEN SUSPICIOUS OF HIM FoR A e 3 fa ABoyT? NN SPACECRAFT. RUSSIAN, | 
 @F 1 


z 
S| (Y(LoPS HAS CHANGED 


Be 


WHILE. HE'D HIDDEN HIS ACTIVITIES 


WE ONLY MANAGED To FIND THAT 
HE HAD BEEN TRANSMITTING 
SOMETHING. WE THINK HE WAS A 
SPY. HIS NAME WAS JOHN PRINGLE, 
AND HE DIED THAT VERY NIGHT 


WHAT WAS (T 
ABOUT? WHO 
WAS HE? 


BEFORE M((ARTHY (OVLD (ONFRONT 
HIM. 
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That evening, when they got back to the Academy, Alok was in 


eee 
(1§ BEEN THE SAME ONE fl 
SINCE | WAS LITTLE. IT FEELS fae 
§o REAL, (T FRIGHTENS ME. ( 
UM IN A SPACESHIP. (17S FULL 
oF (ORPSES — PEOPLE LIE 
EVERYWHERE. 


A MAN AND A WOMAN, TARU AND MARU, ARE 
SPEAKING SOFTLY ABOVE ME. MARU IS 
HALF-FAINTED, HER EYES ARE ON ME. TARU 
1S SPEAKING INTO A MIC. AS | WATCH, MARU 
bles, AND TARY SLUMPS. 


Sandra took him to his room and waited for him become 


THEN THERE JUST THE | 


BB) DARKNESS oF SPACE. 


To be continued... 


THINGUMMA BOE 
SIGHTED! 


by Aparna Kapur 


When Mr. Hysterix entered 
the office of the local wildlife 
authority in a big frenzy, 
claiming to have seen “the 
oddest creature ever”, the 
officials didn’t take him too 
seriously. They were just 
about to shoo him out, when 
the mayor’s wife strode 

in. The office went into a 
flutter — it was not often 

that the mayor’s wife made 
an appearance. “I saw the 
strangest creature near the 
pond...” she began. 


Five minutes later, a team 

of specialists had managed 

to find the unusual creature. 
(Mrs. Mayor named him 
‘Thingumma Bob’). He had 
webbed feet, protruding 
tusks, antlers and feathers. 
Further investigation revealed 
that Bob, this thingummish 
mash monster, had an 
anatomy that consisted of 
assorted parts from three — 
animals and two birds. How _ : eee : 
perfectly odd! @ 
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Artwork: Somesh Kumar 


Ryan E. Poplin 


By Jan Arkesteijn (Own work) [Public domain], via Wikimedia Commons 


Buck: antlers & nose 


The buck, a male deer, is 
a four-legged vegetarian 
animal. All male deer, 
except for reindeer, can 
be recognised by the 
presence of antlers. 


— 


NWI 


‘ Walrus: body & tusks 
Caterpillar: lower ca See U nnn h aa we ea 
half of the body that lives near the Arctic 
The caterpillar is the larva circle. It uses its tusks to 
of the butterfly or moth. It haul itself out of the water, 
enters the world by biting which has earned it the 
through its egg. Once out, scientific name ‘Odobenus 
it consumes the rest of its rosmarus’ or ‘tooth-walking 
former shell. seahorse’. 


Flamingo: legs 


The flamingo is a bird with long legs and a bent bill. It looks 
for food in the water and is often seen standing on one leg 
for hours, though the reason for this is still unclear. 


o2 


African grey parrot: 
head 


The African grey parrot, 
found in the rainforests of 
Africa, is one of the most 
intelligent birds. It is a great 
mimic and can even imitate 
the sounds of alarms, 

video games, doorbells and 
telephones! 


L. Miguel Bugallo Sanchez 


Mike Dunn, NC State Museum of Natural Sciences 


Sreeimageslive/pmartin 


VL | ET 


DOWN 

1. A simple robot that Gets Things Done, abbr. (3) 
2. Science fiction writer who first used the term 
‘Robotics’ (6) 

4. Microchip, abbr. (2) 

5. A type of motor used in an electric drive 
system (5) 

6. Sony’s AIBO was designed to be used as a 
robotic ___ (3) 

g. A robot constructed using both electronic and 
biological elements (6) 

10. Manually guide a robotic arm through a 
series of motions that the robot can record and 
playback (5) 

12. Autonomous programmable humanoid robot 
developed by Aldebaran Robotics (3) 

15. Three angles of rotation of a robotic wrist: 
Pitch, Roll (5) 

16. High frequency radiation used for wireless 
transmission, abbr. (2) 


2 


posDdig Duaa, Aq 
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ACROSS 
1. A wheel with teeth that rotates in tandem with 
others of the kind (4) 

5. Binary digits (4) 

7.The ____ system provides power for a robot’s 
movements (5) 

8. Logical operator denoted by the symbol ‘+’ (2) 
1o. An end-effector, such as a gripper, fixed to a 
robotic arm (4) 

11. A____scope is used to measure the rate of 
rotation (4) 

15. The science of making machines “think”, 
abbr. (2) 

14. Objects or data systematically arranged in 
rows and columns (5) 

17. ___ware: the physical components of a 
machine (4) 

18. To store away (4) 


_ Send us your completed crosswords, 
and give us your feedback! Write to 


_ brainwave@ack-media.com. 
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FOR THIS STORY, I'M GOING TO 
TAKE ee DEEP INTO THE ; 
JUNGLES ABOVE BANYAN LAGOON, ™ 


~~. ANNIE. SALIL . PRIYA WHERE ‘A STREAM PLUNGES ‘OVER 


THE thsi FALLS. 


SCOUTMASTER QUACKALINGAM 
AND HIS TROOP WERE ON A 
HIKING EXPEDITION NEAR 

THE TOP OF THE FALLS. 


aero 
pice HAT 


eo yo 


| AM HERO. | GOT 


NEVER FEAR, 
HERO IS HERE! 


THIS LOOKS 
LIKE A JOB FOR 
MY ALTER EGO 
.. SUPER HERO! 


¢ AE GREAT! DO ONE 
NOW! SAVE OUR 
| SCOUT! HURRY! 


i HEY, WHO ; 
t PUT OFF ! 
Ds THE LIGHTS? | 


Wow! THAT WAS 
1 SOME RESCUE! 
& 
= Sas 


we re as OH, IT WAS 
Ye re GET AWAY }5 NOTHING. 
FROM ME NOW! 
HERO 
BUT WAIT! AWAYYY! 


y = 
ance car? | =i aging 


ea BS ee HU FLU LO SAY: TO BE SUPERHERO, NO NED FoR 
‘SPECIAL POWERS. ENOLIGH TO THINK LIKE HERO, ACT LIKE HERO 
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Robotics 
Resources 


Edubotix workshops 


roboGRID (for beginners) 


basicGRID and digiGRID (entry level robotics 
workshop) 


pedGRID (workshops on walking robots) 


robochamp Junior (intermediate level 
robotics workshop) 


http://edubotix.in/workshops.html 


ThinkLABS workshops 


eTRIx (autonomous robotics workshop) 


logiTRIx (line-following and precision 
robotics workshop) 


SWARM (wireless communication, swarm 
robotics and microcontroller programming 
workshop) 


Robocamp 
http://thinklabs.in/index php?page=workshops 


Robosapiens India 
workshops 


E-robotricks (beginners’ robotics workshop) 
I-robotricks (autonomous robotics workshop) 


Mobi-botricks (mobile-controlled machine 
workshop) 


Solar-botricks (solar-powered robotics 
workshop) 


Vision-robotricks (vision robotics workshop) 


http://www.robosapiensindia.net/workshops.php 
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~~ 


Symposiumz robotics 
workshops 


http://www.symposiumz.net/category/workshop 


Simple Labs robotics 


workshops 
http://build.simplelabs.co.in/ 


Robotics competitions: 


Inter-school Robotics Challenge (IRC) 
Robotix (IIT Kharagpur) 
Tricks (IT Bombay) 


If you live near Bombay or Bangalore, 
you can find the robotics equipment and 
spare parts on SP Road in Bangalore or 
Lamington Road in Bombay. You could 
also visit: 


http://www.onlinetps.com/shop/ 
http://www.triindia.co.in/shop/. 


For reading resources and robotics 
forum: http://www.roboticsindia.com 


TED videos: 


http://www.ted.com/talks/lang/eng/david_ 
hanson_robots_that_relate_to_you.html 


http://www.ted.com/talks/lang/eng/dennis_hong_ 
my_seven_species_of_robot.html 


http://www.ted.com/talks/lang/eng/caleb_chung_ 
plays_with_pleo.html 


ee ee 


\TINKLE-SONY —_ -— 


Participate in this contest and you could be one of the BGR of a 
BRAND NEW SONS, (Playstation Portable) 
For a chance to win one, just tell us in 30 words or Jess 


How will Tinkle and a SONY PSP help me stay coo1? 


YES! Please send me my 12 month subscription to TINKLE for just %280, 
along with my special bonus of 2 Tinkle Special Collection- FREE issues. 
[| Credit Card: 
Card Type: [_]Visa [] Mastercard 
card No.:L_JOLOOOOOOOO 
Expiry Date: PIEVMEY alka 


Card Holder’s Name: ____.._. 2.2.2.2... 222 eee 
Card Holder's:Signature: 2::..2:caccet2.24 gesce eect eed sce eeeven ec ees ee teeee seebde opens ad nde ee caedacescaceedeigacese 


[_]Pay by VPP (Value Payable Post): 
Pay cash to postman on delivery of lst issue. Additional charge of §24 applies. 


a Pay by Cheque/DD 


Please enclose a cheque/DD no. ene e drawn in favour of ACK Media Direct pvt. ltd.’ 


On (Banks sc. 25i522 2 step eteceee nce lneties $e sebssetosssassereisettetkies dated) EIE)/ MIL aka) 


The contest in Issue 6 invited you to create your own constellation. 
Malavika from Chennai sent in what turned out to be a brilliant 
winning entry. Visit www.brainwavemagazine.com to see her 
creation. Congratulations, Malavika! You’ve just won yourself an 
amazing Astroscope! 


Solution to Cross Section, Issue 7: “Tree-Spirited” 


Send us your 
most gut- 
wrenching 
questions for 
next month’s 
ASK US WHY, 
and we will 
soothe with 
our special 
secret formula 


10 of Brainwave 
N antacid syrup! 
Write to 
brainwave@ 


ack-media.com. 


(=) Recommended reading (if you want to experience 
the fantastic world of robots and don’t know where to look): 


I, Robot by Isaac Asimov 
ISBN: 0586025324 | Publisher: Harper Collins Paperbacks 


This timeless collection of science fiction short stories is the ideal introduction to the 
literary world of robots and robotics. 


Robot by Roger Bridgman 
ISBN: 0756602548 | Publisher: DK Publishing 


This fascinating book describes a number of cool robots, while giving exciting 
information about what goes into making them. 
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SUBSCRIBE NOW! 


Once-only irresistible offer for school students 


Pay ONLY ¥ gee.695! 


THE TIME COMPASS 
2 DVD Collection! 


*Publisher at its sole discretion shall have the right to revise the 
offer or subscription price 


YOUR DETAILS* 


Student's Name 
Guardian’s Name 


Date of Birth: LLL. LLL L_LL| (DD MM YYYY) 


Address: 


City; PIN LEE LL LL 
State: 


School: 


Class: 
Email (Student): 


Email (Guardian): 


Tel of Guardian : (R): | 
Mobile: | L | 


Parent's Signature: 


*All the above fields are mandatory for the subscription to get 
activated. 


Why pay z 75 every month (that’s = 900 a year) 
at your news-stand to enjoy Brainwave? 


PAY just ¥ 695* now, and every month, for the next 12 
months, you'll get 40+ pages of 


© Cool Science Stuff 
e Incredible Ideas 


e Latest Breakthroughs 
e Easy-to-do Experiments 


And much more... delivered right at your door! 


PLUS 


THE TIME COMPASS 2 
DVD Collection worth 
= 600! 


This set showcases the 
world’s most historic events in 
a full-colour animation style. 


You get your History lessons 
in the most entertaining and 
exciting way! 


Featuring Great Empires & 
Lost Civilisations 


PAYMENT OPTIONS 


Credit Card 


Card Type: Visa L_ MasterCard L_ 
Please charge € 695 to my Credit Card Number below: 


(BS (a (EN FS Pe DL 
Expiry Date: lulu bLbe 


Cardmember’s Signature 


CHEQUE / DD 


Enclosed please find cheque /DD no. L_L_|_[L_[LL_ 
drawn in favour of “ACK Media Direct Pvt. Ltd.” 

on (bank) ; 
for the amount Rupees Six Hundered and Ninety Five only, 


dated lo lo IMim Ly ly ly] 


For any queries or further information please write to us at 
ACK Media Direct Pvt. Ltd., 

The Forum, 3rd Floor, Raghuvanshi Mills Compound, 
Senapati Bapat Marg, Lower Parel, Mumbai 400 013. 


or send us an email at brainwave@ack-media.com 
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WATCH ONT FOR... 
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ASK AT NEAREST NEW 


p04 Terminals: the electrical contacts 
on a battery 


p06 Biochemistry: characteristics of a 
living organism 


Enzymes: proteins that speed up 
biochemical reactions 


Neutralised: made ineffective 


Pigment: colouring matter in plant and 
animal cells 


Organic: relating to carbon-containing 
compounds 


p09 Humanoid: having the appearance 
or characteristics of a human 


Microprocessor: the entire CPU of a 
computer on a single integrated circuit 


Sensor: a device that detects certain factors 
in an external environment and responds in 
a distinctive manner 


Interface: the connection between a user 
and a machine 


Prototype: an early sample or model built 
to test a concept or process 


p15 Airbag: protective system in 
automobiles in which when a crash 


MES 


occurs, a bag containing nitrogen quickly 
inflates in front of the driver or passenger, 
preventing injury to the head 


Mileage: the number of kilometres 
travelled by a vehicle on a certain volume of 
fuel 


p15 Parallel processor: a processor 
where multiple tasks can be carried out 


simultaneously 


p20 Actuator: a mechanism that activates 
a device 


Resistance: the opposition to the flow of 
current 


p22 Integrated: linked and coordinated 
to form a single unit 


Module: a self-contained component of a 
system 


p23 Six-degree freedom: forward/ 
backward, up/down, left/right — the 
motion of an object in a three-dimensional 
environment 


p52 Larva: a stage of growth for some 
insects, in which they are wingless and 
hatch from an egg 


Our imaginary office robot | Send your ideas 


to brainwave@ 
would know how to make ack-media.com. 


the perfect cup of masala _| The best entries 
chai when we most need Wes win ne 
one. What would YOUr ee ae. 


personal robot buddy do? | entiesiss august 2011! 
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AMAZING SCIENCE 


CHASING CARS 
B\W COMICS 
mg] MAG-LEV PENCILS 


& BOTTLE BUGS 


b ] Srinath Perur, our geekiest science 
WE VE researcher, is ever at the ready to 
make your brain explode with the 
crazy stuff he digs up. Write to him 
at to 


lay those annoying doubts to rest. 


The Right Formula 


Dear Reader, 


had a horrible time studying chemistry as a kid. I 

was really bad at memorising the names of elements. 
Balancing equations made about as much sense to me 
as an omelette wearing a moustache. Acids, bases and 
salts, as far as I was concerned, could be the alimentary 
by-product of greasy dhaba food. I couldn’t fathom what 
any of it meant. My parents were called to school many, 
many times to meet my increasingly desperate chemistry 
teacher. It was all rather embarrassing. 

What I didn’t realise back then is the sheer breadth of 
the subject. Chemistry, it turns out, is in EVERYTHING. 
If you’ve ever been curious about any kind of matter, if 
you’ve wondered what stuff is made of and why it behaves 
the way it does, you’ve been thinking like a chemist (even 
if you didn’t know it while you were doing it!). 

What’s more: India, I recently learned, has quite a few 
people who consider it a serious business to study the 
strange habits of matter. The sharpest of these people 
work out of a gigantic (and very pretty) facility in Pune 
called the National Chemical Laboratory. Some of these 
brainy NCL chemists have very graciously helped us put 
together this special issue on the science of materials. 
(You can read a bit more about what NCL does on page 6.) 

Oh, by the way, in case you didn’t already know, 2011 
has been declared the International Year of Chemistry 
by the UN. 2011 is also the 100th anniversary of the 
famous scientist Madame Marie Curie being awarded the 
Nobel Prize in Chemistry. None of this is coincidental! 

For our part, we hope this issue of Brainwave helps 
catalyse in you a beautiful new reaction towards the 
study of matter. Do write and tell me how it went! 


Scientifically, 
Vinayak 


vinayak.varma@ack-media.com 


Write to: ‘Brainwave’, c/o Amar Chitra Katha Pvt. Ltd., #254, 2nd 
Floor, 6th Cross, ist Stage, Indira Nagar, Bangalore - 560038 
Email: brainwave@ack-media.com Phone: (080) 40002800 


Brainwave is published by Samir Patil for Amar Chitra Katha Pvt. Ltd. 
Forum Building, 3rd Floor, Raghuvanshi Mill Compound, Senapati 
Bapat Marg, Lower Parel, Mumbai - 400015 


Printed at: Indigo Press (India) Pvt. Ltd., Plot no. 1, C/716, Opp. Dadoji 
Konddeo Cross Road, Between Sussex and Retiwala Industrial Estates, 
Byculla East, Mumbai - 400027. 
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In which our 
elemental 


sleuth solves 
chemical 
mysteries, fights 
crime and saves 
the world! 


Words tagged with a @ are explained in the Glossary at the end of the magazine. 


Floats & ‘Takes Notes 


by Arvind Gupta LER = 
(www.arvindguptatoys.com) Sey 


You will need: 
An old rubber slipper @ An old CD @ Six ring magnets @ A pencil 


1. Cut out a section of the CD. Cut the corners 
of the wider end of the piece. 


2) >) 


2. Fit two ring magnets around the pencil. You 3: Cul. a rectangle (15cm x 7.5em) from the 


may have to shave the pencil to fit the magnets. Slipper. From one end of the rectangle, make 
three cuts of 5cm each at even distances. 


Artwork: Somesh Kumar 


4. Insert the CD piece into the first cut. 


Place two magnets each in the second and 5. Adjust the positions of the magnets on the 
third cuts. Ensure that the magnets in the pencil to make it levitate. Gently rotate the 
second cut attract magnet A and the ones in pencil and watch it spin. @ 


the third cut repel magnet B. (See figure.) 
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Chirag S. from Uttarakhand wants to 
know: Why do dogs chase cars? 


Having been chased by a tiny daschund 
named Julie in my childhood, I would like to 
begin by stating that dogs will chase not only 
cars, but anything that moves. 


Why do they do this? As dogs have descended 
from wolves, they possess a number of 


instincts that help them capture prey. For 


instance, wild dogs often hunt in packs — 
they surround a herd of animals, isolate one, 
and attack it. They hunt animals much larger 


than themselves by biting at tendons in the 


lower leg. They hunt animals much smaller 
than themselves by holding them in their 
jaws and shaking them until they die. Dogs 
are also territorial animals — they mark the 
boundaries of their territory with urine and 
resist any intrusion. 


For centuries, human beings have been 
putting these instincts to good use. The 
herding instinct of dogs is used by shepherds 
to round up their animals. Dogs make 
excellent guards because they are territorial. 
And with their powerful sense of smell, dogs 
can be trained to follow a criminal’s trail or 
detect drugs or bombs. 


But instincts developed for use in the jungle 
can be expressed in strange ways in a city 
or a home. A pet dog, for instance, might 
chew up a teddy bear and shake it violently. 
A dog like Julie might chase someone while 


nipping at his or her ankles. Or as you have 
observed, a dog might set off in furious chase 
of cars and motorcycles to drive them away 
from its territory. 


But there’s something we can learn from 

all this: it's generally not a good idea to 

run when a dog comes after you. It may be 

a hunting instinct that tells the dog that if 
something is running away from it, it is likely 
to be prey. So it’s best to slowly move away. 
Now, if only I had known this when Julie 
came after me! @ 
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Artwork: Somesh Kumar 


K 
is} 
& 
3 
< 
<= 
Pd 
o 
g 
S) 
yn 
x 
5 
8 
ze 
= 


Science Come Alive 


This special issue of Brainwave has been produced 

in collaboration with scientists from National Chemical 
Laboratory. The NCL is a research organisation under the 
Council of Scientific and Industrial Research (CSIR). Set up 
around the time that India became independent, NCL boasts 
excellent research facilities and scientific expertise. What 
makes NCL special, though, is that its scientists take a keen 
interest in reaching out to students. 


That is why in July 2008, they started the Exciting Science 
Group (ESG). This outreach programme blends natural 
inquisitiveness into demonstrations and workshops to make 
science come alive. And before they know it, students are 
enjoying science without being taught! The ESG has grown 
to include scientists from NCL and faculty from IISER Pune. 


The Exciting Science Group holds interactive talks on Sundays at 
10am the NCL Campus. You can register with the ESG for free at 
www.excitingscience.org/ 


To celebrate the International Year of Chemistry, NCL holds 
workshops on Saturdays (from 8am to noon) where students can 
interact with scientists and do experiments specially designed 
for them. Register at www.excitingscience.org/iyc2011 


If you have any questions about the Exciting Science Group, 
contact Ms. Bhakti Dhamdhere at outreach@excitingscience.org 
You can also get on NCLs mailing list for updates about the talks, 
registration dates, etc. 


Thanks to our special guest advisors for this issue: 
Dr. BLV Prasad, Dr. Guruswamy Kumaraswamy, Dr. Magesh 
Nandgopal, Dr. Mrityunjoy Kar, Dr. Neelanjana Sengupta, Dr. 
Rahul Banerjee, Dr. Sayam Sen Gupta, Dr. Kumar Vanka, 

Dr. S Sivaram, Sohini Maitra and Wafia Masih from the National 
Chemical Laboratory (NCL), Pune; and Sowmya Rajendran. 


IN WHICH OUR FAVOURITE SHAPE- 
SHIFTING ELEMENTAL - BHOO! - f 
TAKES THE FORM OF WORLD-FAMOUS { 
SCIENCE SLEUTH, GAIA GOEL, TO 
FIND A MISSING CHEMIST, BATTLE 
DANGEROUS TERRORISTS AND SOLVE 


THE CASE OF THE 


TWISTERY 
CHEMISTRY 
MYSTERY 


[FOR THOSE WHO CAME IN LATE: BHOO IS AN 7 
ELEMENTAL WHOSE POWERS INCLUDE SHAPE- 

SHIFTING, THE ABILITY TO POP IN AND OUT 

OF HUMAN FORM, THE ABILITY TO TRAVEL 

INCREDIBLY QUICKLY TO INCREDIBLY REMOTE 

LOCATIONS AND SOLVE THE TOUGHEST OF 

SCIENCE CRIMES. SHE WORKS WITH THE OTHER 
SMARTIES AT BRAINWAVE LABS: ARBY, ALBY, 

Dr. DODO AND SKREEEE!! ]* 


STORY AND SCRIPT BY RAJITA GADAGKAR, DR. KUMAR VANKA (NCL) AND VINAYAK VARMA 
ART AND LAYOUTS BY PRABHA MALLYA | INFOGRAPHICS BY SOMESH KUMAR 
SPECIAL THANKS TO THE NATIONAL CHEMICAL LABORATORY, PUNE 


BHOO, THE SMARTIES AND BRAINWAVE LABS create By VINAYAK VARMA 


*SEE OLDER ISSUES OF BRAINWAVE FOR MORE EXCITING ADVENTURES FEATURING THE SMARTIES! 
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IN THE OFFICE OF DR. BEN ZEENRING, 
DIRECTOR OF THE NATIONAL LABORATORY 
OF CHEMICAL SCIENCES (NLCS 


Are you as good 
as they say you 
are? 


Hm. At least you seem 
confident. Well, here's the 
trouble: we have 
reason to believe that one 
of our lead researchers, 
Dr. Aziz Ahmad Al-Pha, 
has been kidnapped. 
You must help us find 
him. Al-Pha's been away 
researching rare plants in 
the islands of the Bay of 
Bengal. The last we heard 
from him was over a week 
ago. He was setting out 
for his expedition in a ferry 
from the coastal town of 
Tranquebar. 


Why do you 
think Dr. Al-Pha 
has gone missing? 
Maybe he's just 

misplaced his 
satellite phone or 
something. 


That's what we 
thought as well. Al-Pha's 
very absent-minded, and 
he's very bad at keeping in 
touch. We thought he was 
just being himself. Until what 
happened last night, that is. 
Al-Pha's lab here at NLCS was 
raided by a gang of masked 
bandits a couple of hours 
after we closed for the day. 
They disabled our security 
systems, knocked out the 
guards and entered our 
most secure facility. 
These were obviously 
professionals. 
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; I 

They rare several 4Z : 
important files containin 
Al-Pha's research. And le ZB A 
a ransom note which says ~~ 

they're prepared to kil 
Al-Pha, unless our global 
network of researchers 

destroys all their core 
research within the next, 
three days. 


He's been working 
on creating a cheap 
and sustainable 
© form of artificial fj 
photosynthesis. He 


was on the verge of 
solving the global energy 
crisis. His research 
is hugely important 
for the future of our 
planet. 


Okay. So | 
have a time 
limit to work 
with. What 
was Dr. Al-Pha 
researching? 


Hmm. Does 
he have any 
enemies? 


Several, \'m sure. If Al-Pha 
succeeds in his research, 
many people selling the 
older polluting forms 
of energy will go out of 
business. 


Do you 
suspect 


anyone in 
Rema A recent intelligence 
wall yOu report says that 
Ge tale etahy some of these old 


leads? energy businesses 


have combined forces 
and hired a dangerous 
terrorist organisation 
to sabotage all new 
clean energy research. 
They could 
be responsible. 


Assorted Villains And 
Science Terrorists? 
How silly! They sound 

like a can of nuts. 


Which terrorist 
organisation is 
this? 


AVAST]! Assorted 
Villains And Science 
Terrorists! 
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Gaia arrives at Dr. Al-pha's laboratory to look for clues to his whereabouts. While Gaia has many 
superpowers, she does not, unfortunately, have any special defenses against malodorous smells! 


—= 
ZF ; ane | : Notebooks with 
A P ree ¢ missing pages, files stolen 
\ he i. ; from the filing cabinets. 
with the 4 But no clues on possible 
F whereabouts of 
Dr. Al-Pha. 


A fortunate accident! Gaia 
trips the UV mode on her 


IN sonee rare flashlight, and sees this! 


> 


Bar oF 
BENGAL 


So! The NLCS has 
hired a Smartie 
to find Dr. Al-Pha! 
Innnnnnteresting! 


ON CRITICAL MISSION 
TO UNNAMED ISLAND IN 
BAY OF BENGAL. OVER 
AND OUT. 


Flying Foppadarne, it's 
a secret map! These two 
glimmering points are 
actually islands in the 
Bay of Bengal. Dr. Al-Pha 
must've visited them on 
his expedition. AVAST 
is probably holding him 
captive somewhere in 
this region. But which of 
these islands did 


PROF FI, CHIEF 


j 4 : —S SINISTER OFFICER OF 
eee ; : ae AVAST'S SINISTER 
Gaia briefs Skreel!, the bearded idl eee OPERATIONS 


Toda lady who runs Brainwave Labs 


Nanoparticles (efinition by Dr. BLV Prasad) 


UV rays 

The map glimmered because _ pink colour. Nanoparticles of 
Dr. Al-Pha used the unusual certain elements like silicon 
properties of nanoparticles. emit specific colours when hit 
Nanoparticles of an element by UV rays. Dr. Al-Pha must 
are as small as 80,oooth the have embedded such particles 
width of a human hair! in the map. When UV light 

For example, gold has a from Gaia’s torch accidentally AN 
yellowish colour. But as a fell on the map, two points Silicon Siler 
nanoparticle, it displays a glowed. Nanoparticles 
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qo? use ade the , 
village of ageless people 
on the rei! Slant. ei ais 


you guys have! 


) 


|| 


4 
\ 


yp 
<1 
rat 


- Gaia meets the village 
head, Chief Dhoondmal Das 


Yes, we all have youthful skin. It's because 
of an herb we've been applying for centuries 
now — Bengalus globulus. Our island is the 
only place in the world where it grows. 


| am looking for a 
lost scientist, Dr. Aziz 
Ahmad AI-Pha. He is 

believed to have visited 
your village recently. 


Chief, this is a matter of national 
importance. Any information you 
give me will not only save a man's 
life, but also avert a scientific 
disaster 


nothing to 
say on this 
matter. 


] | Medieval times — People attempt to convert common metals to gold. This practice, called 
alchemy, leads to several discoveries that eventually result in the birth of chemistry. 
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We've fallen prey to nosy inquisitors 
before! Dr. Al-Pha himself promised 

to help us out but instead plundered 
our reserves of palates globulus 

and disappeared with them! But you 
gay you are a scientific detective. If 
you can solve the problem faced b 

the village, | will, in turn, give you the 
information you need on Dr. Al-Pha. 


A soil altogether, 


At your 
scientific service 
Chief! 


So what we have here is a 
SUPERABSORBENT POLYMER. You have 

to trap water in it whenever the next 

rain shower occurs. Then you add some 
nutrients and herbs to it to create 
artificial soil in which you can plant 
crops. Once they grow in this hydroponic 
environment, transfer them into the 
actual soil where they will be able to get 
just enough water. In time, the plants will 


make the soil fertile again. You will then be 
able to grow anything on the island. 


Gaia figures that a shrinking water table is 
causing the problem and whips up a solution for it. 


Here's the issue — the herb 
that keeps our skins youthful 
has withered up for some 
reason. Because of which, the 
villagers have started wrinkling. 
Added to this, crops have 
stopped growing in the island's 

leaving everyone 


hungry and unhappy. 


— a 


EX, 


(Definition by Dr. Guruswamy Kumaraswamy) 


Superabsorbent 
Polymers 


A polymer is a material whose 
molecules consist of several 
similar units bonded together. 
A superabsorbent polymer 


SAP (1g) 
Try this: 
Cut open a diaper. The 


me 


Water (O0.5It) 


Hydrogel (0.2% polymer; 
99.8% water) 


of the powder and see 


(SAP) is a special material 
that can absorb massive 
amounts of water by forming 
hydrogels. 
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powder you see in it is the 
SAP. Collect it. Add water and 
watch it form a hydrogel. 
Add salt water to a portion 


how it reacts. Is the effect 
different from regular water? 
Share your observations at 
brainwave@ack-media.com. 


Elsewhere, Prof Pi instructs his 
Special Goon Squad to capture Gaia. 


~ One day down. 
Only 48 hours left 

; before AVAST.will 

& * finish.off Dr: Al-Pha. 
mB | must hurry! *. 


Boss, we will have her in your 
custody in no time. 


Gaia finds her way 

to the Village of Red 

Headed Feople, with 
the Chief's help. 


A particular ingredient in the 
water in our village has this 
reddening effect on our hair. 


Gaia goes to meet the village 
chieftain Moonmoon Mookherji. 


Once again, Gaia has 
to make a deal with 

a cranky village chief: 
to help the villagers 
with a problem they're 
facing. In return, 
Moon Moon agrees to 
give Gaia information 
on Dr. Al-pha. 


Hello Skreee!!! I'm still on the} 
: . , Al-Pha case and need your 
The redness in our hair has help. Can you tell me which 
_ begun to fade because this ingredient can purify water 
ingredient has been replaced by contaminated by arsenic? 
a more toxic one — arsenic! Dr. 
Al-Pha promised to help us, and 
so we shared our knowledge 
of indigenous herbs with him. 
But he secretly slipped away 
one night. Now we are facing 
serious health problems 
because of arsenic poisoning. 


] | 1789 — Alchemy completes its transition to chemistry with Antoine Lavoisier’s discoveries. 
These include the Law of Conservation of Mass, which states that mass can neither be 
created nor destroyed. 
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You can eliminate arsenic by 
adding nanoparticles of iron oxide 
Fe,0,) to the contaminated 
water. The arsenic sticks to the 
surface of the nanoparticles, 
which can then be extracted from 
the water using a magnet! 


Gaia collects orange- 


red iron particles 
near the village. 


Another thing, Gaia... | just 


read a profile of AVAST's to 
man Frof Fi on the Interpo 
website. It seems he is an 


expert at decrypting signals. 


If he knows you're on the 
case, he might be tracking 
your satellite phone activity. 


Now | have to add 
these particles to the 
water sample. And...oh... a 
nothing happened! 


Let me repeat the procedure. 
Now | need to get rid of 
the arsenic by pulling the 
particles out of the water 
with this magnet... 


Flying poppadams! 
Voaie right! | 
hope I've not given 
myself away. 


Aha! | must've used 
a POLYMORPH OF 
IRON OXIDE. | must 
have picked up a 
form of Fe,O, that 
is not magnetic. 


a 


wey 


.. and voila! It 
works! 


blackish-brown particles. 


Polymorphs (Definition by Dr. BLV Prasad) 


Some materials have the 
ability to exist in several 
forms, each with different 
properties. These forms 
are called polymorphs. For 
instance, silica exists as the 
hard gemstone quartz and 
as fine sand. Similarly, iron 
oxide (Fe,O 2 has several 
polymorphs. One of them, 
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alpha-iron oxide (a-Fe,O,), is 
orange-red in colour and does 
not get attracted to magnets. 
On the other hand, gamma- 
iron oxide (y-Fe,O,) is 
brownish-black and magnetic. 
The mistake that Gaia makes 
is in the identification of the 
correct polymorph. 


He would mostly , Thanks, | 
spend his time need to go 
collecting herbs there 
from the jungle. And immediately. 
he often spoke of T minus | and 
visiting the village lift off! 
east of ours. 4 


a6 1 Mi AM 


Pleased with Gaia's handiwork, the 
village chief tells her about Dr. Al-pha. 


| just lost the ; 058, we will use our seo tactics and force 
target! She wey the information out of these sleepy islanders! 
must've turned off : = We will find Gaia by the end of today. 
her phone. | won't 
be able to give you 
updates on her 
location anymore. 


Gaia arrives at her next stop: ay wi 
the Village of Chattering Feople. wee. 


That Al-Pha! If | ever 
see him again, | will 
personally lock him 
up in the coldest 
ut in town! He 
promised to get to 
the bottom of the 
life-threatening cold 
afflicting us, but 
left abruptly. 


1803 — John Dalton proposes the Atomic Theory, which states that the basic unit of all 
chemical elements is an atom with a characteristic mass. Atoms combine with one another 
based on a set of specific rules. 
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You know, our 
village used to be a 
warm place, as it's 
located right next 

to a hot spring. 
But since that big, 
mysterious factory 
came up last year, 
the place has been 
getting colder by the 
dey. emayeven § 
ave to leave 


Do you know 
what is causing 
this climate? 


This evil factory 
is up to no good. 
It's drawing all the 
fac) geothermal energy 
from the hot 
spring, leaving no 
heat for the village. 
But | can fix this! 


Err....Can | have a crack at 
the problem? And will you 
ive me the dope on Dr. 


. Al-Pha if | am successful? 


Glug, glug...How 
devious. These 
eoctoly guys are 
using underground 


vents to tap the 
geothermal energy 
right from the 
riverbed. | need 
to stop their 
thieving... 


And that's 
another case 


| 


= 


| told you to ask for 
directions, but you 
wouldn't listen. 


Hello sir! Beautiful 
day isn't it? What 
can you tell me 
about Dr. Al-Pha? 
Have you seen 
him around? Do 
you know where he 

went? 


We've been going 
round and round in 
circles for the past 

two hours! 


, The Village of the Itchy- 


Scratchy Feople 


The villagers agree to talk to Gaia if she 
can crack the mystery behind their blisters. 
i 


(6) 


Zi 


| thought | knew 
the way to the next 
village, but all these 
blessed trees look the 


Why can't 
they invent 
systems for 
deep jungles? 


This doesn't 
look good...Day \ 
2 is gone...only 
a day more to 
go. Where do | 

find Al-Pha? 


1869 — Dmitri Mendeleev develops the periodic table of elements based on their atomic 


weights. Not only does this bring order to existing elements, it also helps predict the 
existence and properties of new elements. 
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See, that's the reason 
for the blisters and 
boils. When you burn 

the wood, this chemical 

gets converted into 

DIOXINS, which produce 

blisters when they come 

in contact with 
human skin. 


Then how can we 
protect the wood we 
cut from termites? 


Is this the 


That's right. 
Fenta-chloro 
phenol. 


you use to store } ~ 
the wood you |}: 
chop? 


| recommend you use sodiu 
silicate as a preservative for the 
wood instead. It's harmless, and 
you won't suffer from blisters or 
environmental pollution. 


Oh! The AVAST 
guys must've 
come to threaten 
Al-Pha! 


Now, which one of you can 
ive me information on 


ir. Aziz Ahmad Al-Pha? 


He was living here for 
a while, conducting 
experiments with local [ 
| plants. One night, a 

couple of men in dark 
suits came to meet 
him. He fled the next 
day and we haven't 
heard of the doctor 


Dioxins (Definition by Dr. Sayam Sen Gupta) 


All Gaia did by changing to get recycled in the should not be 
the wood preservative was environment for years. Instead, it should be buried 
remove chlorine out of the Waste containing chlorine as 


combustion process. When 
organic material (in this 
case wood) is burnt in the 
presence of chlorine, it 
produces dioxins. Dioxins 
don’t just cause blisters, they 
are pollutants that continue 


18 BRAINWAVE 


Co-ordinates 
to where Dr Al-Pha 
went next? Yay! 


There seem to 
be three sets of 


At the cave where werk A 

Al-pha went next. i There seem to be an awful 

- — ‘ lot of footprints here. This 

/ means a scuffle took place 
between Al-Pha and the 

kidnappers. 


the boots belong to the 
AVAST baddies. 


Oh, look! The 
baddies' footprints 
have left behind a 
different kind of mud 
than the one found 
in this region. It 
looks like basalt! 


Soil with so much basalt in it 
can only come from volcanic 
rock. And there's only one 
island in this that 
has volcanic rock — Zwala! 
So that's precisely where Al- 
Pha's being imprisoned! 


MEANWHILE . .° f FPutrid work b 
; = - .f my best men! 
You didn't even 
get close to Gaia 
Goel. | am taking 
the ‘special! out of 
your designation. 
Henceforth, you 
will only be known 
as the Goon 


] | 1876 — Josiah Willard Gibbs develops chemical thermodynamics, which explores the effects 
of heat and work on chemical reactions. 
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footprints. Two sets are 
from identical Army boots, 
and another from a pair 
of floaters. Obviously, the 
floaters are Al-Pha's and 
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| give you one last chance 
to redeem yourselves. | 
think Gaia would've figured 
out the location of our 
hideout by now. When 
she gets here, make sure 
you annihilate her. She is 
an elemental, so you will 
have to be doubly good to 
stand a chance. 


Ms. Goel, so we 
meet at last. 


Hello 


SURE ENOUGH 


Gaia Goel, 
Global 
Gumshoe. 
Pleased to 
make your 
acquaintance. 
I've come here 
to meet Dr. 
Aziz Ahmad 
Al-Pha. 


Pi-Face! 


Ms. Goel, listen up 

carefully. In my hand 
is the remote for a 
gas bomb set up in 
the chamber behind 


'] you, where Dr. Al-Pha 
is imprisoned. When | 
press this button, the 
gas bomb will explode, 
releasing poisonous 
chemicals that will kill 
the doctor instantly. 


And we are the 
5G8, err...now just 
the GS, Pleased 
to make your 
acquaintance. 
Unfortunately, 
Al-Pha will not be 
able to meet you, 
as he is currently 


bound and gagged. 


| guess I'll just 
let myself in! 


| see some 
bad weather 
coming! 


It's elemental, my 
dear Watson! 


Sorry, | can't 
hang out and 
chat more. 


Goodbye... 


Thanks for saving my life. 
But | need to rush to my 
lab to see if the AVAST men 
have stolen my artificial 
photosynthesis formulae. 


ee Actuall t t 
i ctually, computers are no 
Whew! The HARD just used for storage in m 
terrorists were y me zlores absolutely “ne of work, I've made huge 


idiots! They only headway with my artificial 


eres ny ie erore: photosynthesis research 
important data Smart way of Me CHEMISTRY. Let me explain 
was actually on ah eas se 4 | how chemistry and computers 

these hard drives. UAL oF are linked over a cup of ginger 


chai in the canteen. Then we 
i can meet Dr. Zeenring and give 
him the good news. 


\ 


LATER, BACK 
’ Bwaahahaha! 
a CANOE ee To artificial ; You haven't 
: igi! i ia STU seen the last of 
; o Gaia! To 


\ 
SPY q 
science! SEE‘N’ ERC BE ie 


Computational 
Chemistry (Definition by Dr. Kumar Vanka) 
Experiments in the chemistry reactions proceed. And as 
lab often yield interesting computers become faster and 
products, but in many software become smarter, we 
situations, the mechanism will have the ability to study 
driving the chemical reactions chemical reactions on a larger 
remain unclear. scale — in the atmosphere, 
Fortunately, in recent years, in the human body and even 
fast computers and cutting- those involving the origins of aA 7 BB 
edge software have provided _ life and the universe! cc Si gio 


tools that can help probe 
and even predict the way 
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THE PLASTIC 


BOTTLE BUG 


you wit NEED Way 


— 


1) Any 500m plastic bottle 
2) Scissors 

3) Acrylic, enamel or glass 
paints or a spray can 


interlocked 
- - e 


DOWN 

1. Charged particles (4) 

2. Rock from which metals are mined (3) 

5. Gallium, on the periodic table (2) 

4. A ____ lonic Equation is a reaction without 
spectator ions (4) 

5. Anonrenewable fossil fuel (4) 

7. Avogadro Constant = number of molecules in 
one __ (4) 

g. The salt of a fatty acid, very clean (4) 

11. A polymer commonly used to culture 
bacteria (4) 

12.The __are the periods in the periodic 
table (4) 

14. A source of sodium chloride (5) 

16. C-12 and C-13 are ___topes of the element 
carbon (3) 

17. Astatine, on the periodic table (2) 
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Difficult 


Medium 


Easy 


by Veena Prasad 


ACROSS 

1. Not containing hydrocarbon groups (9) 

6. The pesticide Azadirachtin is extracted from 
this plant (4) 

8. The chemical tannin is present in this 
beverage (3) 

10. A metal formed by combining two or more 
metals (5) 

15. Solid, liquid and ____ are the three classical 
states of matter (5) 

15. SI prefix that indicates a factor of 10 -12 (4) 
18. Chemical compounds interacting to form new 
compounds (9) 


Send us your completed crosswords, 


and give us your feedback! Write to 
brainwave@ack-media.com. 


— 


SCRIPT BY SHALINI SRINIVASAN \ ARTWORK BY RAJIV EIPE 
BASED ON A NOVEL OF THE SAME NAME BY DR. JAYANT NARLIKAR 


wa 
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es ee EE ee a Eee ee eS 
| Previously: John Pringle searched | The Naiks adopted Child genius | In his dreams, there is a spaceship 
illegally for aliens with Cyclops. | Alok. 


Sandra decided to try and help Alok. She and Cheng went to Dr 
Salunke, the man whose Rubik's cube Alok solved all those years 


| GIVEN ALOk’S INTELLIGENCE, HIS | 
EARLY DIFFICULTY RELATING To 
PEOPLE, THE INTENSITY OF THE 
DREAMS ... | AM AFRAID THEY 
MIGHT BE TRVE EVENTS. THE 


WORDS MUST BE IN HIS REAL 
MOTHER TONGUE, NoT 


The years went by. Cheng graduated from the space 
academy, and soon it was Alok and Sandra’s turn - |} 


AND THIS YEARS Gop 


Neither of ‘them could bring themselves 
to tell Alok Dr Salunke's theory. 


" 
L 


tal AY” 4 


Though reluctant, the military was persuaded to let Alok work 
~ (Y(oPS.. IF THE on a project at Cyclops. He had 60 days. 
THEY WILL BE MILITARY WILL 


LET ME, THAT IS. 
PRovD To HAVE | BEGIN TODAY. So 61 


DAYS FROM Now, WE 


At Cyclops, Alok tried very hard to be friendly and cooperate with the 
soldiers. They began to feel more comfortable with the hard-working 
young scientist. One day, as his project neared its end - 


{| MOST DAYS, UNLESS THERE'S SOMETHING 
B \ To HIDE. PI(K A DATE, I'LL SHOW You. 


NOVEMBER 4TH, 2025. 
THE DAY MY PARENTS 


THAT'S FASCINATING! You (AN 
REALLY (HE(K THE SKY RECORDS 
FOR EVERY SINGLE DAY? 


WHAT (OULD HAVE 
BEEN HAPPENING IN 
NEAR SPACE oN 
THOSE DAYS? 


November 4th, 2025 | | 


SPECIAL EMBARGO 


sa ‘9 oe 1 


The same thing happened when they tried the =p a 
Sth of November, 2025. 


a) hai 
NoT SINCE JOHN | 
PRINGLE. 


Tragic death of scientist 
John Pringle 

Epitaph for a Spy? 

Sue Paman. December Sth, 1985 


> Lorry, Peter and Pringle, 
John. “Some Postulations 
the Nearness of 
Space*. The Space Review. 
June 1983. 
> Lorry, Peter and Pringle, 
John. “The Search for 
Extra-terrestrial Life.” 


We spoke to Pringle's friend and collabo- 
rator, Dr Peter Lorry.“John had a brilliant 
mind. He was passionately dedicated to 
his research, His enthusiasm inspired all 
of us working in the field. He will be 
greatly missed in the scientific commu- 
nity,” he said, his eyes dark with loss. 
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Alok called Sandra. 


Alok went to Galiforia and soon found himself being steered 
I ——SSEs~x 


of (ouRSE! HE'S THE 
LIFE AND SouL oF EVERY 
FACULTY MEETING. AND 
PARTY! IF You (OME To 
(ALIFORNIA, I'LL TAKE 
You To MEET HIM. 


WE MAKE FoR THE 
Bs oF (OURSE! 


Alok followed Peter around all night, wondering how to bring up the subject of 
SANDRA! AND You MUST BE John Pringle. The room was noisy and crowded and Peter was drinking rapidly. 


HER YOUNG MAN! How 3 [ Petunrs we (ou Go 
NIE To MEET You! (ome, [qf aMies | ZA ovT To THE BALCONY? 


WAVE Some (HAMPAGNE. J fe RW AR 


| WANTED To ASK You ABOUT JoHN PRINGLE. | 
READ A PAPER You’D (0-AVTHORED ON 


ig the eminent scientist, Dr Peter 
ma) Lorry, passed out at AloKs feet. 


But Alok wasnit going to give up that 


easily. The next day - (OME IN, (OME IN! You 


KNow, YOUNG MAN, You 
HAVE AN UNHEALTHY 
INTEREST IN JOHN. THE 
MILITARY THOUGHT HE 
WAS A SPY, You KNow. 


4 ~{ i: 
I'M NOT MILITARY. JUST SUSPECT THAT 
WHAT JOHN PRINGLE WAS DOING THE DAY 
HE DIED 1S SOMETHING THAT I'M ALS 


[AND WHAT ITTHAT You 2. 
SUSPECT JOHN PRINGLE oY 


— 


| READ THE NEWSPAPER ARTICLES. You 
| DoN’T HAVE To TeLL ME ABOVTTHE =f 
P| AC(ENT. You MUST'VE BEEN So UPSET... | 


= YOUR HOUSE Now, 
ALL ON A TAPE! 


W i 


[ rove conta. | 
ae cI 
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THE GIANT CANNON 


by Aparna Kapur 


Built in 1720, the Jaivana is the largest ® 
wheeled cannon in the world. Some claim Pe aekbarcel 
to have evidence suggesting that the cannon iSaboutiwice 
has been fired multiple times. Others say the height of a 
it was only used during a test fire in 1720. basketball hoop. 
A pond near a village called Chaksu in 
Rajasthan is believed to be the result of a 
crater formed during this test fire. 


The length of the 


ea ee a ee The barrel weighs 


ey more than eleven 
ab ae elephants. 
/ Bft. A screw was used for raising a 
; and lowering the barrel. 
f 
es 
----4 
40 Km. 
bese | 
i9ft. 
t 
45h. | 


The Jaivana was placed on a four-wheeled 
carriage in Jaigarh fort in the reign of 
Maharaja Ram Singh II (1835-1880). 


The Dark Side 


Newton stated that every action has an 
opposite reaction of the same value. When 
a gun is fired, for example, the person 
firing it will experience a force that pushes 


him backwards. This is called ‘recoil’ and How would a pool of water help? 
is as intense as the force with which the 
bullet leaves the barrel of the gun. Can you Water, being denser than air, absorbs 
imagine the recoil force of the Jaivana! more energy. It then dissipates this 
energy. This means that it takes in 
Rumour has it that a pool of water had been energy waves and then scatters them. 
dug for the safety of the person firing the Since the energy gets distributed over 
cannon. But the recoil killed him even before the surface of the water, the recoil force 
he could get to the water. @ becomes less destructive in the water. 
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Artwork: Somesh Kumar 


Photographs: Ashwin Kumar 


WOAH! WHAT IF 
| INCREASE THE 
VOLTAGE TO 220° 


9 ree 
na Kapur 
THE ‘STAR’ OF OuR 
Sy ays STORY CAND SOON RT SN = 
7re wv 


{wees 


Re ee oe 
KA AAD AS A DF 
> > ‘ ® 


(GOOD CONDUCTOR 
OF ELECTRICITY) 


HE DOESN’T 
COME 
BACK AS A 


The Darwin Award, named after Charles Darwin, is given to people who “do a service to humanity by 
removing themselves from the gene pool”; given, in other words, to people who get killed while doing 
something really, really dumb! 
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by Somesh Kumar 


Pocket Tanks Version 1.3 
Operating Platforms: Windows, 
Mac, iPhone 

Price: Free to try (30-weapon pack) 


Projectiles and trajectories are terms 


that often get thrown around in science 
classrooms. But these complicated terms can 
swoosh over your head as you try to figure 
out their meaning. When science lessons 
don’t help, it’s better to approach this subject 
over a fun game of Pocket Tanks. 


In this game of artillery, you will have to 
drop weapons as projectiles over your 
enemy’s tank from a distance. You get to pick 
ten weapons from the weapon depot and use 
them wisely for each of the ten volleys in the 
game. Set the angle, power settings and fire 
your weapons bang on target to earn your 
points. The weapons on offer can fly, pop, 
crawl burst in bubbles, thunder and some 
can put a good icing of dirt on you. With so 
many choices and only ten shots to fire, you 
have to know when to pile your enemy under 
rainbow dirt, when to toss him/her in close 
range combat and when to shoo him/her off 
using mega weapons. 


52 


WEAPON SHOP 


Select a Weapon 


You can also select your landscape — get 
face-to-face with the enemy’s tank on a flat 
terrain or choose a guerrilla fight in the hills; 
pick a rocky terrain to bend sharp, devious 
shots at your enemy or opt for a plain 
cowboy gunfight. If it gets too convenient, 
make your life difficult by turning on the 
wind mode. 


As a senior gamer, let me drop a hint for 
beginners — hit the weapon ‘Scattershov’ right 
under the enemy tank’s turret for maximum 
points. There are many more tricks for you 
to explore at - 
www.blitwise.com/downloads.html. 

See you in the battlefield. 


Write to us at brainwave@ack-media.com 
Visit us at Www.brainwavemagazine.com 


‘Like’ our page at www.facebook.come/Brainwavemag 


is an informative, 


Brainwave } ‘ne where 


I enjoyed solving the 
crossword puzzle for 


May 2011. IL also learned q . 


new things about space 
Thank you. . 


« 


Johann 


I really love your magazine. 
It consists of mind blowing 
facts and ideas that help me 


in many ways. 


Neha Chaudhary 


ka 


amazin 
differe 


Innovate ideas. 


Krisha Shah 


This Magazine is 
8. It has Man 
nt, Creative and 


I 


science. 


Brainwave!!!! 


Sreecharan 


I just got your magazine 
from a friend of mine. 

I must say, it is mind 
blowing! Science really 
interests me. 


Parina Muchhala eer 


Shrey Singhal 


1 won a 6-month 
subscription to my 
new favourite science 
magazine. It’s the hip 
machine of learning: 


A very nice science 
magazine to read. 
And it helps me © 
concentrate in 


Sankaranarayanan 
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Chemist 
versus 
Alchemist 


Chemistry is a very old science. References 
to chemical transformations and the 

nature of matter date all the way back to 

the Egyptian and Greek civilisations. In 

fact, modern chemistry has its roots in the 
ancient tradition of alchemy, which sought to 
transform base metals like lead into gold. For 
instance, the ‘Father of Modern Chemistry’, 
Robert Boyle (1627-91) was fascinated by 
alchemy, and so was Isaac Newton. So much 
so that Newton is believed to have written 
more about alchemy than physics and 
mathematics put together. 


The written origins of alchemy can be traced 
back to Hellenistic Greece (323 BC-140 BC). 
Muslim scholars in turn translated these 
Greek texts into Arabic and called their study 
‘al-chemia’. At the same time, matter and 

its transformation was studied with growing 
interest in China and India (where its study 
was called ‘Rasayana’). 


Modern chemistry began to emerge 
sometime between the seventeenth and 
eighteenth centuries, thanks to scientists 
like Boyle and Antoine Lavoisier. In 1661, 
Boyle wrote the classic chemistry text, The 
Sceptical Chymist, in which he defined the 
term ‘element’. Two centuries later, John 
Dalton (1766-1844) proposed the atomic 
theory and Dmitri Mendeleev (1854- 
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Understanding the links 
between the modern science 
and the ancient tradition 


by Dr. S Sivaram 


1907) discovered the periodic table. Then 

in 1911, Ernest Rutherford (1871-1937) 
discovered the structure of an atom, an 
event so revolutionary, that chemistry was 
transformed beyond the wildest imagination 
of the alchemists. 


Over the past 100 years, chemistry has 
grown into a precise science dealing with 
the composition, structure and properties 
of various substances that make up matter. 
Although chemists have not yet been able 
to convert base metals like copper and lead 
to gold as the alchemists dreamt of doing, 
they have synthesised quartz from silicon 
and diamonds from carbon and created 
new elements like plutonium and nobelium 
through transmutation. 


But where do the alchemists fit into all of 
this? Were they really pioneers of chemistry? 
And did they practice science or magic? In 
recent years, there has been a resurgence 

of interest in the work of early alchemists. 
Their closely guarded secrets have been 
uncovered, providing a rich source of 
information to historians of chemistry. 


We now know that alchemists were the first 
to practice experimental chemistry. They 
created laboratories, designed apparatus 
made of glass, metal and wood and invented 


xX] 
CKeX> 
exe 


techniques like distillation, titration, 

precipitation and crystallisation — processes 
that modern chemists use even today. The 
alchemist’s obsession with fantastic ideas 

like the Philosopher’s Stone, Phlogiston 

and Ether that supposedly had the power to 
transform matter, later led to the discovery of 
the elements, atoms, oxygen and so on. 


Instead of thinking of alchemists as crooks, 
we now see them as seekers of knowledge 
who worked with well-constructed, but 
wrong theories. It was their desire to seek 


experimental verification for their theories 
that led to the evolution of chemistry as a 
science. The alchemists remind us that all 
theories need to be treated cautiously, and 
that rigorous experimentation holds the 
key to the scientist’s quest for truth. Today, 
chemistry is seen as the quintessential 
experimental science, and for this, we need 
to thank the ancient alchemists. @ 


Dr. S Sivaram is the former director and 


CSIR Bhatnagar Fellow at 
the National Chemical Laboratory, Pune 
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Marie Curie: A 
Radioactive Tale 


by Dr. Neelanjana Sengupta 


Dr. Marie Sklodowska- 
Curie is best known for her 
path-breaking research on 
radioactivity. The Polish- 
French physicist-chemist 
began researching the 
mysterious ray-emitting 
properties of uranium with 
scientist Henry Becquerel in 
Paris in 1896. Becquerel had 
recently found that salts of 
the element uranium were 
capable of spontaneously 
emitting rays of an unknown 
nature. 


Curie made the important 
discovery that the emission 
of these rays — which she 
later termed ‘radioactivity’ — 
depended not on the chemical 
nature of the salt, but on the 
total quantity of uranium 
contained in it. And so she 
deduced that radiation is an 
atomic property. During this 
time, Curie also stumbled 
onto the radioactive nature 
of another element, thorium. 
This was followed by two 
more startling discoveries. 


Along with her husband and 
scientific collaborator Pierre 
Curie, Marie found that the 
radioactivity emitted from 
pitchblende (a uranium-rich 
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mineral and ore) could not 
be explained by the total 
amount of uranium and 
thorium alone. The Curies 
figured out that the excess 
radioactivity emitted was due 
to the presence of two other 
elements — polonium (Po) 
and radium (Ra). (Polonium 
was named after Curie’s 
homeland Poland.) 


But the scientific community 
wanted physical proof for the 
existence of the new elements 
— like their atomic weights. 
This meant that polonium and 
radium had to be extracted in 
their pure, elemental form. It 


was a hard task — from 1898 
to 1902, the Curies purified 
huge quantities of spent 
pitchblende in an abandoned 
shed. Finally, the pitchblende 
yielded a few decigrams of 
pure polonium and radium; 
and their atomic weights 
were determined to be 84, and 
225, respectively. 


A year after, the Curies 
(Pierre and Marie) and 
Becquerel were awarded 

the Nobel Prize in Physics 

for their research on 
radioactivity. Curie’s 
extensive work on the nature 
and compounds of radioactive 
elements fetched her yet 
another Nobel Prize (this time 
in Chemistry) in 1911, making 
her the first scientist ever to 
win two Nobel prizes! 


Artwork: Somesh Kumar 


During World War I, 

Curie promoted the use of 
radioactivity to kill cancerous 
cells. Ironically, she herself 
developed leukemia, or 
cancer of the white blood 
cells, due to prolonged 
exposure to radiation. She 
died of complications in Paris, 
in 1954. @ 


_ 


Play games with your favourite Tinkle Toons - Suppandi & 
Shikari Shambu. Solve fun-filled puzzles, quizzes and more. 


Create your own avatars, write stories & draw toons! 


. 
a @ 


Share stories, fun facts and exchange virtual gifts with your friends. 
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In the contest in Issue 7 of Brainwave, 

we asked you to tell us why you want to be 

a conservationist. The winner, who gets to 
explore the rainforest ecosystem in Agumbe, 
is Elena McCullough. Congratulations, 
Elena! The runners-up of the contest are 
Suporno Chaudhury and George Zacharia. 
You both win a Dynam Mini Microscope 
each! You can read all the winning entries at 
www.brainwavemagazine.com. 


Congratulations to Achinthya Sreedhar, 
Sreecharan S and Priyanka Palit for 
correctly identifying M1 as the translocated 
snake in Issue 7 of Brainwave (p16). As 
promised, each of you win a six-month 
subscription to Brainwave! We must make 
a special mention of Sreejith for creatively 
(although incorrectly) assuming that M3 was 
missing from the map because it was the 
translocated one! 


The results of the Earthwave contest are out 
too! To know whether your response has won 
you a height chart, log on to 
www.earthwave.in/brainwave. 


, i. 
tA? l 
Recommendations (if you want 


to know more about chemistry 
but don’t know where to look): 


Periodic Tales: The Curious Lives of the 
Elements by Hugh Aldersey-Williams 

ISBN: 9780670918119 | Publisher: Viking 

Filled with fascinating stories about different 
elements, this book will take you on an 
exciting journey through the periodic table. 


Fun with Mixing and Chemistry by Heidi 
Gold-Dworkin & Robert K. Ullman 
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Solution to Cross Section, 
Issue 8: “Bots & Crosses” 


IG |e PAIR MBP IT S| 
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Al 1 ALTRI RIAL"! 
CE ofc MA 
MHLALR| Dc! To LW 
Send us your most mind- 
boggling questions for next 
month’s ASK US WHY, and 

we will bust them with 
Brainwave’s patented boggle- 


containment unit! Write to 
brainwave@ack-media.com. 


ISBN: 9780071548256 | Publisher: McGraw-Hill 

Get a hands-on experience of chemical 
reactions as you do the cool experiments and 
fun activities in this book. 


Andriod apps (you can search for these 
at http://market.android.com): 


Chemistry Revision 
Developer: Vielma Management LLC 


The Periodic Table 
Developer: Socratica 


SUBSCRIBE NOW! 


Once-only irresistible offer for school students 


Pay ONLY ¥ gee.695! 


THE TIME COMPASS 
2 DVD Collection! 


*Publisher at its sole discretion shall have the right to revise the 
offer or subscription price 


YOUR DETAILS* 


Student's Name 
Guardian’s Name 


Date of Birth: LLL. LLL L_LL| (DD MM YYYY) 


Address: 


City; PIN LEE LL LL 
State: 


School: 


Class: 
Email (Student): 


Email (Guardian): 


Tel of Guardian : (R): | 
Mobile: | L | 


Parent's Signature: 


*All the above fields are mandatory for the subscription to get 
activated. 


Why pay z 75 every month (that’s = 900 a year) 
at your news-stand to enjoy Brainwave? 


PAY just ¥ 695* now, and every month, for the next 12 
months, you'll get 40+ pages of 


© Cool Science Stuff 
e Incredible Ideas 


e Latest Breakthroughs 
e Easy-to-do Experiments 


And much more... delivered right at your door! 


PLUS 


THE TIME COMPASS 2 
DVD Collection worth 
= 600! 


This set showcases the 
world’s most historic events in 
a full-colour animation style. 


You get your History lessons 
in the most entertaining and 
exciting way! 


Featuring Great Empires & 
Lost Civilisations 


PAYMENT OPTIONS 


Credit Card 


Card Type: Visa L_ MasterCard L_ 
Please charge € 695 to my Credit Card Number below: 


(BS (a (EN FS Pe DL 
Expiry Date: lulu bLbe 


Cardmember’s Signature 


CHEQUE / DD 


Enclosed please find cheque /DD no. L_L_|_[L_[LL_ 
drawn in favour of “ACK Media Direct Pvt. Ltd.” 

on (bank) ; 
for the amount Rupees Six Hundered and Ninety Five only, 


dated lo lo ImMim Ly Iy ly] 


For any queries or further information please write to us at 
ACK Media Direct Pvt. Ltd., 

The Forum, 3rd Floor, Raghuvanshi Mills Compound, 
Senapati Bapat Marg, Lower Parel, Mumbai 400 013. 


or send us an email at brainwave@ack-media.com 
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ASK AT NEAREST NEW 


pO5 Instinct: a natural behaviour, not 
based on conscious thought 


Tendon: a tough band of inelastic fibrous 
tissue that connects a muscle with its bony 
attachment 


p09 Artificial photosynthesis: research 
that involves replicating the natural process 
of photosynthesis 


p12 Water table: the highest level of 
ground water at a particular place 


Hydroponic: relating to the technique of 


growing plants in nutrients dissolved in 
water 


p16 Geothermal energy: heat within 
the earth used in the form of steam to turn 
turbines and make electricity 


p17 GPS (Global Positioning System): 
enables a cellphone to determine its exact 
location based on satellite signals 


p18 Preservative: an agent used to protect 
or maintain the condition of something 


Incinerated: destroyed by burning 


Landfill: waste material that is buried 
under layers of earth 


p19 Archipelago: a group of islands 


p31 Electrode: a terminal via which 
electricity passes through metallic and 
nonmetallic parts of a circuit 


Voltage: the energy that drives the current 
in an electrical circuit 


p52 Projectile: an object propelled 
through space by the application of a force 


Trajectory: the path of a body as it travels 
through space 


p34 Base metals: common or 
inexpensive metals 


Synthesise: to combine elements and 
compounds to form more complex 
compounds 


Transmutation: the act of changing or 
converting one thing to another 


p55 Distillation: the process of 
separating out fixed parts of a liquid, 
usually as a method of purification 


Titration: the method used to determine 
the amount of a particular substance in a 
solution 


Precipitation: a reaction that leads to the 
formation of a heavier solid in a lighter 
liquid 

Crystallisation: the formation of solid 
crystals from a solution 


Phlogiston: the hypothetical substance 
formerly assumed to be present in all 
flammable materials to be given up by them 
while burning 


Ether: a classical element that alchemists 
believed was present in the heavens and 
inaccessible to humans 


p36 Radioactivity: the spontaneous 
decay of some unstable nuclei, accompanied 
by the emission of certain particles and 
energy 


Atomic weight: the mass of an atom ina 
chemical element 


Decigram: weight equal to one-tenth of a 
gram 
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Mad Mimi 
makes 

a mean 
mixture. 


Can you outdo her 
chemical brilliance? 


Send your most creative 
chemistry experiments 
to brainwave@ack-media. 
com. The best entry will 
win a special secret 
prize! The first runner- 
up will win an amazing 
Astroscope! The second 
runner-up will win a six- 
month subscription to 
Brainwave! 


Pssst! Last date for entries is 5 
September 2011! 
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Srinath Perur, our geekiest science 
researcher, is ever at the ready to 
make your brain explode with the 
crazy stuff he digs up. Write to him 
at to 
lay those annoying doubts to rest. 


Sound Judgement 


Dear Reader, 


lot of us take our sense of hearing for granted. 

We consume our lives in images, and the sounds 
that accompany life’s visual meat are often treated 
as a dispensable gravy. But sound not only gives our 
lives flavour, it is one of the sharpest catalysts of 
our routines. From the alarm that wakes us in the 
morning to the music that relaxes us at night, our days 
are shaped by sound. 

But what if you had a hearing or visual impairment? 
When you have nothing to see, the act of hearing 
becomes your greatest guide. When all you hear is 
silence, you’re forced to navigate our incredibly loud 
world without an entire dimension of cues to rely on. 
If you’re blessed with both these senses, and I were to 
ask you to imagine a world without them, losing your 
sense of sight would be the quickest to achieve. Simply 
shut your eyes, and you will enter a world of darkness, 
where the pleasure of looking at a million colours, 
textures and shapes is instantly extinguished. It’s not 
so easy, though, to shut your ears. Our bodies have no 
in-built mechanism for shutting out sound. We live 
with sound all the time, so we’ve learnt to condition 
ourselves to ignore it. Ironically, the sharpest and 
most unrecognisable sound in our lives is often the 
sound of silence. 

In this issue of Brainwave, we try to peel, chop and 
squeeze out the essence of sound. Of course, like with 
life, that’s not the only course on offer here. There are 
other sights and attractions to add spice to your meal. 
Eat well, and don’t forget to chew properly! 


Scientifically, 
Vinayak 


vinayak.varma@ack-media.com 


Write to: ‘Brainwave’, c/o Amar Chitra Katha Pvt. Ltd., #254, 2nd 
Floor, 6th Cross, ist Stage, Indira Nagar, Bangalore - 560038 
Email: brainwave@ack-media.com Phone: (080) 40002800 


Brainwave is published by Samir Patil for Amar Chitra Katha Pvt. Ltd. 
Forum Building, 5rd Floor, Raghuvanshi Mill Compound, Senapati 
Bapat Marg, Lower Parel, Mumbai - 400015 


Printed at: Indigo Press (India) Pvt. Ltd., Plot no. 1, C/716, Opp. Dadoji 
Konddeo Cross Road, Between Sussex and Retiwala Industrial Estates, 
Byculla East, Mumbai - 400027. 
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The Pullback Car 


by Arvind Gupta 
(www.arvindguptatoys.com) 


You will need: 


An empty soap dish @ Two long needles @ Four round plastic buttons @ A broomstick bristle 
(about 20cm long) @ Thread 


2. Heat the tip of a needle 
and poke it into the centre of 
1. Make holes in the soap a button. Repeat the process 
dish: one each on both ends with the other needle and 

of the long sides, as in the pic. another button. 


5. Fix both the button-needle 4. Tie thread on one end of 5. Tie the other end of the 
contraptions into the holes of — the broomstick bristle. Fix the thread to the needle of the 
the soap dish. Now heat the other end of the bristle to the _ front wheels. 

eyes of the needles and fix a back of the soap dish. 

button on each. 


6. Put the car on the ground 
and pull it back. The thread 
winds around the needle and 
the broomstick bristle bends. 


7. Release the car. The 
potential energy stored in 
the bristle gets converted to 
kinetic energy and the car 
moves forward. ® 
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not enter the mouth when we 
stand upside down?” 


wae its best not to 
spend too much time 
upside down, that too on a full 
stomach, we all know that it 
is sometimes unavoidable. 
Happily, the human body 
makes sure that food doesn’t 
escape the wrong way out. 


The food we eat goes down 
the throat and into the 
stomach through a tube 
called the oesophagus. The 
oesophagus doesn’t join the 
stomach vertically, but at an 
angle. This makes it harder 
for what is in the stomach to 
come out. In addition, there 
is a one-way valve at this 
junction that opens only into 
the stomach and not the other 
way around. Together, these 
mechanisms make sure that 
what goes into the stomach 
stays there, even when we 
happen to hang upside down. 
(if you want to flaunt your 
medical lingo, the angle and 
the valve I just described 
are called the ‘angle of His’ 
and the ‘upper esophageal 
sphincter’, respectively.) 


Ranjani S from Chennai asks, 
“Why does food in the stomach 


However, it is best for babies 
to avoid after-meal stunts. 
The angle and the valve 

in question are not fully 
developed in infants, which 
is why they are so prone to 
throwing up. This is why 
parents are advised to hold 
babies vertically for some 


time after they have been fed. 


Special Tip: While 

you can eat or drink 
when upside down, you 
probably shouldn’t. It 
can get pretty messy, 


and there’s always the 
chance that things will 
go the wrong way before 
reaching the stomach! 


You may also wonder: can 

we eat and drink while we 
are upside down? It turns 

out we can, but with a little 
more effort. Humans don’t 
need gravity to send food or 
drink from the mouth to the 
stomach. A muscular action 
of the walls of the oesophagus 
enables this through a process 
called ‘peristalsis’, much 
squeezing toothpaste out 

of a tube. This mechanism 
also allows astronauts to eat 
in space, where there is no 
gravity and no idea of up or 
down. However, most birds 
would have trouble eating in 
space. They cannot swallow 
like we do, and rely on tossing 
back their heads and allowing 
gravity to do the rest. @ 
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Arthur Pierce, 1901 
A dome-shaped structure 
rotates a telephone around 
a blindfolded person’s head. 


Human beings use both 
ears to sense where sounds 
originate. This process is 
called binaur: al hearing. The listener has trouble 
Assorted experiments have  yecognising the direction of 
investigated how this takes the sound when the telephone 
place. Read on: is directly ahead of, or behind 
him/her. Pierce concludes 


Ernst Weber, 19th that people cannot identify 
Century Weber finds that the direction of sounds when 
people identify the direction the source is equidistant from 
of different sounds, even both ears. 

when blindfolded. 


Artwork: Somesh Kumar 


EM Hornbostel and Max 
Wertheimer, 1920 Their 02 | 
experiment finds that as the 
time interval between two 03 IE 
sounds of the same frequency 
increases, listeners perceive 
a shift in the direction of the 
sound source. 
In a nutshell These 
experiments show that 
human ears are able to 
determine the direction of 
sounds in the environment. 
Variations in time and pitch 
between the two ears cause 
binaural hearing. @ 
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MAKE YOUR OWN 
INS TRRUMENN TS aa secre tore 


wen we hear as music 
actually consists of 
vibrations travelling through 
the air. Find out how popular 
musical instruments vibrate 
to create different sounds 
and how you can make these 
mellifluous objects at home. 


Ting Ting! Some types of music are produced by 

5 5 3 I 3 

the vibrations of the instrument itself. A cymbal, for 
instance, is struck with drumsticks to make it vibrate, 


while a bell chimes when its clapper produces vibrations 
in the rest of its body. The xylophone also belongs to this 
group of instruments. It has several bars, each of which 
produces a different note when it vibrates. 


FOW TO MAKE 
WOOD XYLOPHONE  Methoa 


Materials 
Two long strips of thick cloth or foam (12 
inches x 1 inch), a wooden base (12 inches x 
8 inches), five flat pieces of wood* (an inch in 
thickness) varying in length and strong glue. 
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1. Glue the two foam strips along the length 
of the wooden base. 


2. Fix the wood pieces firmly across the base 
in decreasing order of length. 


* You can find blocks of wood at a carpenter’s workshop. 


Artwork: Somesh Kumar 


To make the sticks: 

Wrap some cloth or sponge around a pair of 
chopsticks or strong twigs. Use these sticks 
to play your xylophone. Notice how the pitch 
of the note goes higher as the length of the 
bar decreases. In professional xylophones, 
the lengths of the bars are constructed such 

that the sounds they produce fall into the 
pattern of a musical scale. 


Wham Blam! Music is also produced when a 
stretched membrane (a thin synthetic material) 


vibrates. Drums, congos, tabla and bongos belong to this 
class of instruments. 


FOW TO MAKE 2. Stretch the balloon and fit it over the 


mouth of the container. 


BALLOON DRUM 


Materials 

An open cylindrical container (glass, metal 
or ceramic), a balloon big enough to fit over 
the mouth of the container and a string or 
large rubberband. 


Method 
1. Cut off the mouth of the balloon. 


= 4. Using the same sticks with which you 
played the xylophone, proceed to beat the 
drum. The balloon membrane vibrates and 
produces booming sounds. 
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Plunkety-plunk...Screech! Guitars, 2. Slide one end of the string into a slit. You 
harps, veena, cellos and violins are all can tie a knot to make sure it doesn’t slide 
stringed instruments. They possess out of the slit. 
stretched strings which produce musical 


notes when they vibrate. Even the piano 
belongs to this group as each of its keys 
is connected to a stretched string which 
thrums when a key is pressed. 


FOW TO MAKE 
STYROFOAM CELLO 


Materials 3. Keep the styrofoam box in the middle of 

A sturdy cardboard tube (about 3 feet long), a __ the tube. Stretch the string over it and fix it to 
styrofoam block, a small wooden block and a the other end of the tube, but not too tightly. 
thick strong string (preferably a fishing line). » 


4. Repeat steps two and three with another 

piece of string for the other two slits. Make 

this string slightly tighter or looser than the 
previous one. 


Method 

1. Make two small slits each in both ends of 5. Fix the small wooden block between 

the tube, about an inch and a half away from the styrofoam and the strings. Slide the 

each other. styrofoam and wooden blocks down the tube 


till the strings become absolutely tight. 
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For the bow: 

Take a flexible piece of plastic and make a 
notch on both ends. Take a thin, strong string 
that is slightly shorter than the length of the 
plastic piece. Tie the string in the two notches 
and the contraption should take the shape 

of a bow. Use this bow to play your cello. As 


the bow brushes against the strings, they In case your instrument refuses to make 
vibrate and produce music. The body of the music, try making the string of your bow 
instrument helps the sound resonate. sticky by rubbing an eraser on it. 


Tweeeet! When we whistle, we blow out a steady 
stream of air. The vibrations in this air stream produce 
a musical sound. The same principle applies to sounds 


made by instruments like flutes, harmonicas, trumpets, 
clarinets and panpipes. 


FOW TO MAKE 2. Arrange them in increasing order of their 
length on the cardboard strip, while keeping 
STRAW ANP IP zS them aligned at one end. 


Materials 5. Use scotch tape to fix all the straws in 
Six plastic straws, scotch tape and a place. 
cardboard strip. 


4. When you blow air through the straws, 
you will hear a musical note. Air vibrating 
Method through straws of different lengths produces 
1. Cut the six straws to the following lengths different notes. @ 

— 4cm, 5cm, 6cm, 7cm, 8cm and gcm. 


Once you’ve made your 
instruments, invite your 
friends over and have a 
concert! Make a video of the 
performance, and email it to us 
at brainwave@ack-media.com. 
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The Stuff of Sound 


What is sound? How does it move? And what 
does a crashing comet sound like? 


uman babies are born 

with the ability to hear. 
Doctors test this ability by 
snapping their fingers at 
babies to check if they can 
turn towards the source 
of sound. But long before 
you and I were born and 
responded to snapping 
fingers, our ancestors often 
wondered — what is sound? 
Is there a difference between 
a lion’s roar, the chirping 
of birds and the melodious 
strains of a sitar? 


Early thoughts 

on sound 

Around 600BC, Pythagoras 
the Greek geometer noticed 
that when a string was 
plucked, it produced a sound. 
When the string stopped 
vibrating, the sound stopped 
as well. Over time, people 
realised that sound could be 
made not just with strings, 
but by smacking any two 
objects together, say rocks. 


But a big piece of the puzzle 
remained undiscovered for 
another 250 years. And that’s 
the role that air plays in 

the world of sound. Around 
550BC, Aristotle deduced that 
a vibrating string was actually 


the air around it a bit further, 
causing sound to travel. 
Aristotle went on to guess that 
without air, sound could not 
travel at all. 


by Dr Utpal Chattopadhyay 
/ Curiouscity 


Music and echoes 

When sound travels through 
the air in wave patterns, it 
produces very interesting 
results. If you blow through a 


SS 


SSS SSS 


Pictoral depiction of sound travelling to an ear, from an 1878 edition 


of Popular Science. 


We now know that Aristotle’s 
theory is true. Sound cannot 
travel without a medium like 
air, a solid rod or water. Back 
in 1994, a comet slammed 
into Jupiter. Although the 
impact was huge, we didn’t 
hear a peep. Why? Because 
the vibrations from the impact 
could not travel through 
empty space and reach us on 
the Earth. 


So far we know that sound 

is created by vibrations, and 
vibrations are in turn carried 
by a medium. But how do we 
hear sound? The vibrations 
reach our ear and make 

the ear drum vibrate. The 


striking the air around it and @vibration of the ear drum is 


making it move. He figured 
that this moving air pushed 
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interpreted by the brain as 
‘hearing sound’. 


Did you know that a baby 
can hear its mother’s 
muffled voice, heartbeat 
and breathing, even when 
it’s inside her womb? 

And did you also know 
that we can see babies 
before they are born, 
with a special type of 
sound called ultrasound? 
Ultrasound is produced 
when the air vibrates very 
fast, so fast that humans 
cannot hear it. Doctors 
use special machines 

to send ultrasound 

waves into an expecting 
mother’s tummy. From 
the reflection of the 
ultrasound, doctors can 
literally see a baby’s bones, 
head, spine and internal 
organs before birth. 


flute, different sound waves 
get jumbled up and you hear 
a cacophonic “hoosh”! But if 
you blow just right, a clear 
wave pattern is formed. 
When this happens, you 
hear a distinct musical note! 
Musicians can make just the 
right kind of waves and mix 
them up in just the right way 
so that we hear music. 


Echoes are yet another 
fascinating feature of sound. 
You can hear them when you 
clap your hands in a large 
empty room or a cave. The 
sound waves from your clap 
spread out, hit a wall and 
bounce back. Like all waves, 


sound waves too get reflected. 


The nature of the reflected 
sound depends on the shape 
and material of the reflecting 
surface. By studying reflected 
sound waves, we can even 
create a visual picture of 

the object. This is how the 
location of the sunken ship, 
the Titanic, was found in the 
Atlantic Ocean. @ 


. He found a connection 
between the weights of the 
hammers and the musical 

notes they produced. 


“But their work 
is logical”, he 
thought, “The 
melody must be 
mathematical too,” 


N \ 
and calculated... 


ia S 
h 


Using these numbers, 


scale which could be used 
universally, 
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/ 
bout 14.7 billion years ago, everything 
was eerily quiet, much like the calm 
before a storm. And then there was a big, big 
bang that sent out unimaginable amounts 
of heat, light and matter into space at mind- 


mangling speeds. The result of that old, old 
explosion is what we call the Universe today. 


Billions of years after, on an insignificant 
little blue planet tucked away in the middle 
of a spiral galaxy, an exceedingly brilliant 
number-juggler named Pythagoras and 

his band of philosopher-mathematicians 
came up with incredible theories about the 
connection between music and maths. One 
of their more catchy theories was described 
as ‘the music of the spheres’, in which 
extraordinary similarities were observed 
between the ratios of interplanetary 
distances and frequencies of notes on a 
musical scale. In simpler words, Pythagoras 
thought that the movement of planets 
produced music. This unlikely connection 
led to whole generations of scientists 
straining to hear cosmic music using hearing 
aids, badly tuned radio sets and telescopes 


i. ts ———— Ne 


_ 
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dotted with pigeon droppings. Sometime 
in the early 1900s, Bell Labs came into 


tool called the telephone. It then decided to 

use wireless radio technology to transmit 
telephone calls, instead of the kilometers of 
t cables that tripped people up. 


| 
' existence, and gave the world that useful talk 
; 
| 


One of its employees, a physicist named Karl 
Guthe Jansky, was asked to build a radio 
telescope that could catch radio waves from 
all directions and study likely sources of 
static interference. His early radio telescope 
caught signals from thunderstorms near and 
far as well as a faint, steady, hissing buzz that 
mystified and irritated him. He speculated 
(wrongly) that the buzz came from the Sun. 


His discovery was probed 40 years later, in 
1965, when two other employees of Bell Labs, 
Arno Penzias and Robert Woodrow Wilson, 
caught the same electromagnetic buzz on 

the radio telescope. The buzz consisted of 
long-wavelength invisible radiation called 
microwaves, widely believed to be left-over 
from the Big Bang. The omnipresent fuzzy 
buzzing noise called Cosmic Microwave 
Background Radiation (CMBR) is one of the 


most conclusive proofs that the Big Bang 
happened and that the Universe is not just a 
figment of its own imagination. 


In fact, you can catch a snatch of cmbr ee 
on your own TV set. Tune into an empty 

channel and you will stumble onto a buzzing 
screen of black-and-white speckled noise. 

This happens because your TV is capable 

of tuning into CMBR and transforming it 

into sound and image when no meaningful 

signals from Cartoon Network can be 

detected. Other weird space sounds have 

been captured by spacecraft recording 

radio signals from other planets in the Solar 
System. These signals are converted into 

sound in much the same way your radio 

converts electromagnetic waves into sound 

that you can hear. Who would have imagined 

that solar wind in Jupiter’s atmosphere 

would make whistly bird-like sounds? Or ie 
that the plasma waves off Uranus provide the @ - 
ideal background score to a horror film? 
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by Aparna Kapur 


n September 10, 1945, 

Clara Olsen decided 
to cook some chicken. Her 
husband Lloyd went to bring 
a chicken from the coop. He 
cut the chicken’s head off 
and waited for it to bleed out. 
Instead, Mike (as the odd 
chicken was later named) got 
up and staggered off towards 
his coop as if nothing had 
happened! 


Using a dropper to feed Mike, 
Lloyd kept him alive. Puzzled 
at first, scientists concluded 
that the axe had left the 

tem, one ear and the jugular 
vein (the large blood vessel 
that carries blood from the 
head) intact. 


THE 
HEADLESS 


CHICKEN 


A headless chicken is not a 
common thing and Mike soon 
became a tourist attraction of 
sorts. People paid to see him, 
he made a Guinness world 
record and also featured in 
Time and Life magazines. 


For 18 months, Mike was a 
famous headless chicken. 
After his death, Mike became 
an institution. Songs have 
been written about him, his 
hometown Fruita (Colorado) 
celebrates an annual ‘Mike 
the Headless Chicken Day’, 
and even has his own website 
and fan following! 


Farmers and butchers the 
world over have tried to 
replicate the spectacle, but 
no chicken has come close to 
surviving an execution for as 
long as Mike. 
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Dr Vladimir Demikhov was 


an animal organ t 


specialist. He performed 
heart and lung transplants 
on dogs and pioneered 
several surgical transplant 
procedures. What he is best 
remembered for though, 

is the head transplants he 
performed on canines. 


In 1954, Dr Demikhov proudly 
unveiled his creation to 

the world — a two-headed 
dog. His victim was an adult 
German Shepherd, who now 
had the front half of a pup 
attached to his neck. People 
watched with astonishment 

as both heads drank from the 
milk bowls held up to them. 
The pup’s head couldn’t digest 
the milk, of course (what with 


monhe 
HEADY. 


TRANSPLANT 


THE 


HEADED 


A [M06 } 


the lack of a digestive system), Through the course of his 


and the milk travelled 
through its severed food pipe 
and trickled down the neck 
of the German Shepherd. 


Inspired by the work of 

Dr Demikhov, American 
neurosurgeon Robert White 
performed head transplants 
on monkeys. 


His surgery involved 
transplanting the head of 

one monkey onto the body 

of another. Over several 
years, he performed this 
procedure repeatedly until he 
perfected the technique and 


career, Demikhov created 
twenty two-headed dogs but 
none of them lived for more 
than a month. 


the transplanted head could 
survive indefinitely. 


The head could think, see, 
taste and smell like a regular 
head. But there was a catch. 
The head couldn’t control its 
new body, and the monkeys 


Owere left p a) 


Vy 
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My Childhood 


“T was born in a very small and remote 
village in Kerala. All my memories are of 
playing, walking to school, narrating stories, 
running about in the rain, cutting plantain 
leaves and folding them up into makeshift 
umbrellas, trying to protect my books from 
the rain by tucking them into the band of 
my shorts. We used to run through the rain 
in zigzag patterns, because we thought we 
would be able to run between raindrops! 

I still remember the day I started reading 
books out loud. I was in my fourth or fifth 
standard, I think. That was when I got rid of 
my fear of language. 


“My earliest memories of sound being used 
as a form of narration come from radio. 
When I heard sounds like those of a door 
opening or a car being started in radio plays, 
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Learning To 
List 


In 2009, Resul Pookutty became the 
Jirst Indian sound designer to win an 
Oscar, for his work on Danny Boyle’s 
Slumdog Millionaire. Since then, he has 
been awarded a Padma Shri and a National 
Award. When we went to meet him at his 
bai studio, Resul showed no outward 
ofall this acclaim. He had had a long 
y of Wading through red tape at the visa 
ce, and he was visibly exhausted. It was 
on a Ramzan night, and he was yet to 
reak his fast. Brushing our concerns aside, 


i 5 
he sat us down and spoke to us for a fantastic 


wo hours about his life, his struggles and 
the art of creating soundscapes. Here’s a peek 
into that conversation. 


IT understood for the first time that sound 
could be used to advance a narrative.” 


My Passion for Physics, and How I 
Found Cinema 


“T never thought that I would get into a 
field that involved using sound. It’s pretty 
strange, how things turned out. I wanted 

to be a physicist. I hoped to bring the 
Nobel Prize to India. I wanted to specialise 
in superconductivity. I was so much into 
optics and nuclear physics, then I went 
into astrophysics. The reality I faced when 
I finished my BSc in physics was that there 
were so few seats available for the Masters 
programs in that field. I couldn’t study my 
physics, and I had nothing else to do. I 

had just enrolled in a law program as an 
alternative professional course, when I saw 
an advertisement for a course called Sound 


Engineering at the Film and Television 
Institute of India (FTID). A graduation 

in physics or electronics was the basic 
requirement for the course. I thought this 
would allow me to continue my physics. So I 
applied to FTII. 


“Unfortunately, I didn’t get through on my 
first attempt. So I came back. But when I 
went to the Film Institute (which has an 
all-India entrance test), they made me stay 
there for a week and showed me films. Based 
on these screenings, there was a written 
aptitude test, which then led to discussions 
and interviews. In that orientation course, | 
realised that cinema was my medium. That 
year, back home, I joined three film societies, 
watched films every day, read about cinema 
and lived in the world of cinema. 


“So the second time I applied to FTII, I got 
through with the first rank. And because I 
topped the rankings, I got a scholarship of Rs. 
300 from the State government and Bs. 500 
from the Central government. 800 rupees in 
all. That was the only money I had to study. “ 


Wltat seme non v6 wo aad, 
millionaire 


LE 


My Early Struggles 


“In my life, there have been two kinds of 
struggle. 


“T never studied in the English medium, so 

I could never communicate in English. That 
was my biggest problem. I had to overcome 
this language barrier, so I struggled for a 
year, giving myself a very heavy timetable. 
At 8am, the library at FTI would open. From 
8 to 8.45am, I would go and read magazines 
and books to better my language. After 
months, the librarian started coming half 

an hour early just to accommodate me. Like 
that, I went on for one year. I had marked off 
some days to study literature, some days for 
magazines, and so on. I kept a timetable and 
started studying language. 


The Science of Sound 


“T use sound as an act of storytelling. In 
films, ?m actually manipulating your 
emotions by keeping certain sounds and 
by not keeping certain other sounds, by 
giving you certain illusions about a space. 
As a sound man, I’m the most cunning guy 
in filmmaking, because I am the one who 
is actually playing with your emotions 
without your knowledge. You see a night, 
and feel that night, when I have taken the 
decision to make you feel that way: let’s 
put that particular night sound, let’s put 
that horn sound, let’s put that train sound 
so that you feel a particular way. ’m 
constantly leading you from one feeling 
to another by positioning sound a certain 
way, by changing loudness to reflect 
depth, distance -- whether a sound is far 
away or near -- creating compositions by 
playing with loudness and frequencies. If 
I were to use science terms, I would call it 
playing with dynamics and the frequency 
spectrum within your hearing range.” 
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“After my course I came to Bombay. I had 
to find my way around an industry where 
trained people weren't required. So my 
second struggle was to find my own way 
within this industry. I had studied how to 
construct ideas with sound. That, though, 
wast what Bollywood was all about. So my 
task was to re-sensitize this whole industry 
towards what I believed was good and bad. 


“These are the two struggles that I went 
through, and I think I’ve succeeded in 
overcoming both of them.” 


How I Taught Bollywood to Stop 
Dubbing and Learn to Love Sync 
Sound 


“When I studied at film school, the thing 

that bothered me was this: why was the 
experience of watching Hollywood or 
European cinema so natural? See, it was 
because they were using live sound. In India, 
we took the easiest way out. We would shoot 
on location, come back and replace the 
captured sound with new sounds that were 
recorded in the studio. In the industry, we call 
it ADR, or Automatic Dialogue Replacement. 
Or dubbing, as the process is popularly 
known. 


“When you are dubbing a movie, you’re 
actually making your actor mime his scenes. 
But the emotions that you created six 
months ago when you shot the film can’t be 
re-enacted in a sound studio. You have to lip- 
sync your dialogue exactly. So what the actor 
does in the sound studio usually ends up 
being a technically good lip-sync, where the 
emotions are not genuine. 


“When I entered the industry in the gos, 
maybe two percent of the films being 
produced then were being shot live. So I was 
one of the early proponents of live sound. I 
convinced a lot of people to do it. The only 
way to do this is to make a successful venture 
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and get others to follow your example. 

When Black was released, people sat up and 
noticed. It said to people that doing good 
sound could also bring in good production 
value. Till then production value meant 
good sets and camerawork and locations and 
costumes and good-looking actors. 


“Today, you’re sitting in a place that only 
does sound design work. Like a cameraman 
who is responsible for the visual aspect of a 
movie, you now have a dedicated sound man 
who is responsible for everything that you 
hear in a movie, which wasn’t there before.” 


r 
“Lm in love with the 
sound of water! I use 

it in some form or 

other as a metaphor 
in my films.” 


The First Library of Indian Sounds 


“In the institute, when one made a movie, 
one often wanted sounds that weren’t 
available. So one looked for sound libraries. 
The libraries that were available then were 
either from Hollywood or the BBC, or other 
such western sound libraries. But when 
I’m working on a film set in Bombay, for 
example, it doesn’t make sense for me to 
use London traffic sounds. I need Bombay 
sounds. That’s why I started recording a 
collection of Indian sounds. 


“This library mainly contains sounds that 
I could use in television or film or radio. 


How to be a Sound Designer 


“It’s all about listening. Lets say yow’re at VT 
Station in Mumbai. There are trains coming 
and going, there’s traffic outside, there are 
buses and cars moving, there are vendors, 
and aeroplanes flying overhead, there’s a 
beach nearby. There’s this entire spectrum 
of sounds around you. From that, what do 
you want to listen to? You have to narrow it 
down. And then you need to understand how 
you are listening to that sound. Does it sound 
far away from you, or does it sound close 

to you? When the sound is close to you, you 
only hear certain frequencies. When it’s far 
away, you hear another set of frequencies. 
This way, the act of listening becomes a 
science. You try to play with that. So when 
you show an audience something, you are 
creating a world for them — your world, 

what you have listened to. The moment you 
put a sound alongside a visual, that image 
becomes tangible and gains definition, it gets 


So it has a set of Indian religious sounds, 

for instance. Only when I started recording 
these did I realise the extent of what I had 

to do. Hindu traditional sounds change from 
one traffic junction to the next. From Poona 
to Bombay alone, I’ve recorded hours and 
hours of traditional sounds. There is so much 
sound around us! Our entire culture and 
knowledge base is rooted in sound. Yet we 
Indians are the worst listeners in the world. 


“Take, for example, the sounds of villages. 
The sound of a bullock cart. A person who 
is born in a metropolitan city today -- has 
he ever heard a bullock cart? No! Has he 
ever heard the sound of water being pulled 
out a well? No! These are the sounds that 
are dying. 


“Sound gives you a huge amount of 
anthropological information. If I want to 
make an audience feel that it’s midnight, I 


life, it has a beginning and an end. A visual is 
space. Sound is time. So youw’re putting time 
to a space. 


“Anybody who wants to become another 
Resul Pookutty must study an art form, 

its traditions, its history, its culture and 
everything about it. Just learning how to 
record sound or how to operate the software 
does not make you a sound designer. You 
have to be an artist first. You have to use 
your sound recorder or your camera the 
way an artist or a sculptor uses a brush or a 
chisel. You need to first study cinema as an 
art, and then sound as a craft. Don’t follow 
X, Y and Z institutions that promise that you 
can become someone like me. Don’t follow 
anybody else’s path. Make your own path. 
You already have me, so you don’t have to 
become another me. You have to be you, so 
that a magazine like Brainwave will some 
day come and ask you how you got to where 
you are!” 


just need to use a sound. If I want to make 
the audience feel that this house is close to 
a highway, I can use a long-hauling truck’s 
sound. Penana-penana-penana-penana! 

It immediately situates that space. Sound 
can say a lot about spaces, culture, time... 
everything has a sound to it. There is so 
much cultural information in sound, that if 
you get into it, it’s huge.” 


Is There a Quintessential Indian 
Sound? 


“ve been asked this many times while doing 
films. Suppose a film is set in summer, how 
do you show summer? I ask this because 
every season has a sound. Every seasonal 
morning has its own sound. And it changes 
from place to place!” @ 


(As told to Vinayak Varma) 
To see the full interview, go to www.bwmag.in 
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Hear it is! 


ACROSS 


1. Greek letter that represents wavelength (6) 

4. A common three-pin connector used to hook up 
audio devices (3) 

5. “Mary had a little ___” : children’s song (4) 

7. A piece of music written for two performers (3) 
8. Infrasound waves have very __ frequencies (3) 
g._____ Digital: surround sound for cinema (5) 

10. Lever on a musical instrument which when 
pressed produces a note (5) 

12. Root Mean Square, abbr. represents amplifier 
power (3) 

14. Industry standard for digitally synthesised 
music (4) 

15. The standard unit of electrical resistance (5) 
16. Music performed in a fast tempo (6) 
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paul Difficult 
Medium 


by Veena Prasad 


DOWN 

1. Of high decibel level (4) 

2. A tune (6) 

5. Singing voice lower in pitch than a soprano (4) 
6. A____ second is 1/1000ths of a second (5) 

8. The words in a song (6) 

11. Sound reflecting off a surface causes this (4) 
13. Musical piece played by a single performer (4) 


Send us your completed crosswords and 
give us your feedback! Write to 


brainwave@ack-media.com. 


B\W COMICS PRESENTS 


. THE MESSAGE FROM 
" ¥ ARISTARCHUS 


EPISODE 5: THE MESSAGE 


SCRIPT BY SHALINI SRINIVASAN \ ARTWORK BY RAJIV EIPE 
SED ON A NOVEL OF THE SAME NAME BY DR JAYANT NARLIKAR 


ee Se __ a a ~ L. ‘i 
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| Previously: John Pringle searched for 
extra-terrestrial life, and died. 


Alok Naik grew up and visited John 
Pringle's friend, Peter. 


In 2025 the Naiks found a 
baby and adopted him. 


... RATHER THAN SUN-LIKE 
STARS! OF (COURSE! WITH 
THEIR SUN AGEING, THE 
PEOPLE oF §U(H A PLANET 
WOULD BE LooKING FoR NEW 
PLANETS To SETTLE IN. 


AFTER MONTHS OF UNSUCCESSFUL 
SEARCHES IN SPACE, JOHN AND | 
THOUGHT OF A NEW PARAMETER 


\. THE NIGHT JOHN DIED, HE WAS ON HIS WAY To VISIT ME. 


mk 8 2 
|_| I HoPE You HAVEN'T GoNE To BED YET, | 


a ¥ 
PETER. I'L BE THERE SooN WITH THE | GE 


AND [TS MoRE LIKELY THAT THEIR 
CIVILISATION WILL BE OLDER, AND 


‘ 
A 
WE. 
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r (TWAS JOHN. HE'D BEEN FOUND DEAD IN 
1 STAYED UP, W. IM. BUT WHE “ 
STAYED vP, NaN Bre HEN MY DOORBELL RANG Malpatvaiaonritone 


BURNT UP. THEY WANTED ME To 
IDENTIFY HIS Bovy. 


| 


But Alok wasn't convinced. He bought a metal detector, hired a car, and 
drove out into the desert, with a map marking where John died. 


He searched and searched 
around the ruined car. 


THIS IS JOHN PRINGLE AT 
(Y(LoPS ON DECEMBER 5TH, 
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|| PETER, 1S ALOK WITH You? 
_ | HE ISN'T PICKING UP HIS 
|| PHONE. LAST! HEARD FROM 
HIM HE WAS (OMING To 


MEET Yo. 


NoT Now. BUT HE WAS HERE. WHY 
DON’T You (oME BY, SANDRA? 


»- §0 WE THINK ALOK MAY ACTUALLY | <2 
‘Gi HAVE (OME FROM A SPACESHIP. 5 


{ t AND I THINK 1 (AN 
ry Now GveSS WHAT | es 0 
} \ ee » HAPPENED. iY (. 


The night John died, Cyclops 
picked up a signal from 


He attached another monitor to the machine, 
and measured the wave. It was the same 21 
centimetres — the universal wavelength of 
radiation, emitted when the electron in a 
hydrogen atom flips its direction of spin. 


(OULD IT BE A (OINCIDEN(E? [= 


tl 


—t 


J wtoever sent Tas messace 
_ KNEW SoME ATOMIC PHYSIC. 
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BINARY. WE DON’T SHARE A LANGUAGE, BUT WE 
(AN ALWAYS (OMMUNICATE IN ONES AND ZEROES, wave ao ot om a Wem oat: 
JUSTAS PEOPLE Do WITH COMPUTERS. Stl jn we SSE. 


[AS oes oe = 
hs, =. ceva atti 


ee cee 2 cw 8 mh 
eee ee 6 om pe 


| (AN’T WAIT To TELL PETER! OUR 
PROJECT HAS SU(CEEDED! THEY WROTE 


DNA! So You ARE VERY MU(H LIKE US. 
GENETI(ALLY, ANYWAY. WHAT bo You 


mHe encoded a message describing our 
y sun's position in space, and the 
earths ae in the solar system. 


HYPERFINE TRANSITION OF 
_ NEUTRAL HYDROGEN 


POSITION OF THE * 


PLANETS OF SOLAR 
SYSTEM AND BINARY 
RELATIVE DISTANCES 


# 
To be continued .. 
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cece eee 7 


by Radha HS 


Au and Amin waved until they couldn’t 
see the airplane anymore. 

“When will he visit?” the twins chorused. 
“Next year,” replied Amma. 

The twins’ brother Aanand had left 
Bengaluru to study in New York. Though he 
was ten years older than them, they would 
miss him terribly. 

“How far is New York?” asked Anu. 

“About 13,400 kilometres,” replied Amma. 
Stepping out of the airport, they saw a flock 
of birds up in the sky. 

“If I were a bird, I would fly and visit him,” 
announced Amin. 

“And would the human-bird know the 
route?” asked Amma. 

“We would find the shortest path,” said Anu. 


As soon as they got home, Anu brought her 
globe down. She looked up Bengaluru and 
New York. Then, she placed a scale between 
the two places ... well, she tried. 

“Need a bendy scale!” she exclaimed. 

“How about a piece of thread?” suggested 
Amma. 

Anu held a piece of thread taut between 
Bengaluru and New York City. 


“We need to fly over Pakistan, Afghanistan, 
Kazakhsthan, Russia, Sweden, Norway, the 
Atlantic Ocean and Canada to reach New 
York and Aanand,” rattled off Anu. 

“So when are the human-birds flying out?” 
teased Amma. 


Meanwhile, Amin opened the world map in 
his atlas. He drew the shortest path between 
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A Map Ride 
across the World 


Bengaluru (BLR) and New York City (NYC), 
like the straight line in the map below. 


“We need to cross the Arabian Sea, Saudi 
Arabia, Egypt, Libya, Algeria, Morocco and 
the Atlantic Ocean to reach New York. That’s 
strange, Amma. This list of countries is 
different from the ones Anu read out. How 
can that be?” Amin asked. 


“Anu, repeat the names of countries from 
your path on the globe. Amin, trace a path 
through them on the flat map.” This path 

looked like the dotted line in the pic. 


“Its longer than the path I had drawn!” 

“Yes. But in reality, the thread on the globe 
did trace the shortest path.” 

“But Amma, globes are difficult to carry 
around!” 

“Yes, Amin, that’s why we use flat maps. 
Imagine peeling off the globe’s top-layer and 
patting it flat.” 


“T have tried the reverse — wrapping a 
rectangular piece of paper about a round 
chocolate — and it got wrinkly,” Amin replied. 


“A peeled off globe cannot be patted flat 
without tears and wrinkles. That’s why a 
single map cannot represent all the Earth’s 
features. Different projections are used to 
represent various features of the Earth on 
flat maps,” explained Amma. 

“Projections?” 

“Yes Anu, mathematical procedures to 
transform data from curved to flat surfaces.” 
“We need a map which will help us find the 
shortest route between places,” said Amin. 
“That would be a Great Circles map used by 
airplane pilots,” replied Amma. 

“What if we wanted to get around New York 
City?” Anu quipped. 

“Then you would need a city map. The 
Great Circles map would have distorted the 
information that you require to get around a 


city.” 


“Are maps used by weather scientists 
different from a pilots map?” asked Amin. 
“Yes. Map-makers or cartographers figure 
out the best projection to represent specific 
information from the spherical globe onto 
flat paper.” 

“Lets find out a littke more about maps 
before we fly off!” Anu and Amin chorused. 


Artwork: Somesh Kumar 


If the arc which represents the 
shortest distance between BLR and 
NYC on the globe is continued in 
both directions, it eventually meets, 
forming a Great Circle. If the globe is 
cut along the Great Circle, it will fall 
apart in two hemispheres. 

Every Great Circle has the same 
length, which is the circumference 
of the Earth. The shortest distance 
between any two places always lies on 
a Great Circle. Also think about this: 
are latitudes and longitudes Great 
Circles? 

Try mapping the shortest distances 
between any two places at this link: 
www.gcmap.com/mapui 


Try This! 

You will need a globe, an orange/mosambi, 
a marker and a knife. Use the marker to 
roughly draw the outline of continents on 
the fruit, using the globe as reference. Cut 
the fruit into four quarters. Get the peel off 
carefully. Now assemble the four pieces on 
a flat surface and try to pat them flat. You'll 
understand a cartographer’s problem! 


SZ OME 
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What are these mysterious patterns and numbers? The first three readers who can explain to 
us what this graphic means will win prizes! Send your theories to bDrainwave@ack-media.com. 


(Pssssst! Here’s an earnest hint: Does the shape shown above remind you of a popular musical instrument?) 
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Have you ever tasted 
a triangle or seen 
laughter as a colour? 
Welcome to the world 
of synaesthesia! 


Artwork: Vinayak Varma 


by Dr Jandeep Banga 
/ Curiouscity 


One in two thousand of you 
reading this, statistically 
possesses a bonus sense. 
Those with this bonus sense 
may see colours when they 
hear sounds, others might 
feel the sensation of being 
tickled when they hear 
guitar music, some others 
can see letters and numbers 
in different colours and 
still others might see the 
.2 months of a year as cars 
-& ». ona ferris wheel. 
@ This extraordinary 
sensory condition is 
* called ‘synaesthesia’ 
(pronounced sin- 
uhs-thee-zuh) —a 
S neurologically rare 
condition where two 
or more senses are 
* connected. Normally, 
~ we experience our five 
4 senses separately, but 
synaesthesia causes 
two or more senses to be 
felt together. Tastes, smells, 
shapes and sounds can collide 
in incredible combinations 
and merge in a thousand 
different ways. 


Wes || 


a SCENT 


cannot imagine life without 
their bonus sense and feel 
lucky to have it. To have this 
extra sense taken away would 
make them feel deprived. 


Everyone with synaesthesia 
experiences it differently, 
even if they have the same 
form of it. A common form 

of synaesthesia is coloured 
hearing: sounds, music or 
voices are seen as colours. 
Most synaesthetes report 
that they see such sounds 
internally, or in “the mind’s 
eye”. Another common form 
of synaesthesia is associating 
letters and numbers with 
colours. Synaesthetes also see 
letters and numbers in terms 
of colour. The letter ‘O’ could 
be orange, the number ‘3’ 
green and the letter ‘7’ could 
be a man with a moustache. 


The exact cause of 
synaesthesia is still unknown 
but according to one theory, it 
is genetically determined and 
occurs when there are more 
than the normal number of 


@ neural connections in the 


These sensations are 
automatic and cannot be 
turned on or off. While all 
this may sound bizarre to 
those of us who don’t taste 
shapes or see voices in 
colours, synaesthetes think of 
their perceptions as normal. 
Synaesthesia is not a disease 
and neither is it harmful in 
any way. In fact, synaesthetes 


brain. This leads to excessive 
communication between 


different sensory areas and an 


overlapping of sensations. @ 


Are you synaesthetic? If 
you are, we would love to 
hear from you! Email us 


about your experiences at 
brainwave@ack-media.com. 
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BEING BILLOO® 


OTTERS NEED TO KEEP THEIR FUR CLEAN 
AND SLICK, O SCALY ONE. THAT'S WHAT 
NOTHING... | WAS GIVES US OUR STREAMLINING IN THE WATER, 
JUST GROOMING. 


HA! 

FOOL ME. ou! RE 
JUST TRYING TO 
KEEP UP YOUR 
GOOD LOOKS. 


YOU THINK I'M 
GOOD-LOOKING? 


ALWAYS GROOM FOR 
\.| IMPROVEMENT, THOUGH, ah 
; _HYUk, nid yat HK : : 


AARGH! YOU 


‘AND YOUR - Jp) THEN | THINK you |” 
PUNS, BUT 


* JUST WASTED A 


SERIOUSLY, [It LOT OF YOUR TIME. 
YOU'RE IN THE |) 


WATER SO 
MUCH OF THE 
TIME. DOESN'T 

| THAT SERVE 
{YOUR PURPOSE? 


SCRAT! I'M GOING TO HAVE TO START ALL OVER AGAIN. |. 
DOES IT NEVER STOP RAINING IN THIS ACCURSED LANDF 4 


MASTER HU FLU LO SAY: GROOMING IMPORTANT BEHAVIOUR AMONG OTTERS, 
WHICH CAN SPEND UP TO 48 PERCENT OF AWAKE TIME CLEANING THEMSELVES. 
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THE WILD 


Decoding the Weird and Amazing 
Sounds Animals Make 


by Nithila Baskaran 


Bird Vocals 

The beautiful song of birds is one of the most 
captivating melodies. You can’t help but 
wonder what they are saying and to whom. 
Scientists have long been studying the 
function and structure of birdsong, working 


mainly by ear, until the sound spectrograph 


was invented in the 1940s. After this event, 
the science of birdsong was born. Most 
research points to two main reasons why 


@ birds sing — to send “keep out” auditory 


signals to rivals and to attract mates. But 
there are other functions for vocalisation as 
well. These include: 


Roosting calls: Knowing that there is safety 
in numbers, birds call out to a flock when 
they locate a safe place to roost for the 
night. This is usually a common sight in the 
evenings — you may have noticed a tree full 
of birds (usually sparrows or starlings in 
cities) creating a din. 


Calling others to food: When abundant 
sources of food are found, birds call out to 
other birds to share the bounty. 


Aggressive calls: Birds vocalise when they 
engage each other in combat either for 
territory or for a mate. 


54 


The Echo Quartet 
The four groups of animals that use 
echolocation are: 


Cetaceans (Dolphins and Toothed 
Whales): Dolphins were used during the 
Gulf War, in spite of protests, to sweep 
seafloors for mines in Iraq. 


Bats: The idea of sonar and radar 
navigation for the military was developed 
by studying bat echolocation. 


Shrews: Almost blind, some shrews use 
echolocation to pinpoint food. 


Birds (Swiftlets and Oil Birds): These 
avians have become adept at flying in 
almost pitch dark conditions to find places 
to roost. 


Echo Talk 

The human ear is tuned to hear only a 

limited range of frequencies. We cannot hear 
frequencies above 20kHz or ultrasonic waves 
as they are called. We do however use them 

in technologies such as sonograms, surgical 
tools and sonar systems. Interestingly, 
there are four groups of animals (see boz, 
opposite page) which use biological sonar for 
navigation and hunting. This biosonar is also 
called ‘echolocation’. 


To understand how echolocation works, 
imagine you are standing in an empty room 
with a bare wall in front of you and you clap. 
An instant later, you will hear the sound or 
echo come back at you. The sound wave you 
produced from clapping travelled across the 
room, deflected off the wall and headed back 


;« 
to you. 
Now if you were a dolphin or a whale and 
spent much of your time swimming in the 
dark waters of the ocean, your eyes would 
not be of much use. Instead, dolphins and 
toothed whales use echolocation where their 
eyes fail. They produce a series of high- 
pitched clicks and use returning echoes to 


Above: An iora sings; Below: A travelling 
pod of dolphins 
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A herd of elephants relaxes at a water body 


form a mental image of the object ahead. 
Not only can dolphins detect obstacles and 
prey with biosonar, they can even tell how 
big they are and in what direction they are 
moving. 


Deep Sea Acoustics 
The blue whale has been recorded to make 
the loudest sound by any animal measured 


at about 188 decibels! In comparison, the 


noise of a jet taking off is 120 decibels. Being 
solitary creatures often with young calves 

in tow, blue whales swim many kilometres 
apart from each other. The deep vibrations 
produced from the sounds of the blue whale 
can travel hundreds of kilometres to reach 
other blue whales. 


Scientists at Cornell University studied the 
effects of noise pollution on blue whales. 
They found that these marine mammals are 
only able to hear across 160km compared 


with the 1600km acoustic range they had 


in 1940. So while the courtship songs of the 
blue whale are one of the most powerful 
sounds in the ocean, noise pollution could 
well be drowning out their search. 


Seismic Calls 
Like whales, elephants too use low-pitched 
or infrasonic (not audible to the human ear) 


rumbles to communicate over long distances. 


In the late 1990s, Dr Caitlin O’Connell- 
Rodwell came up with the theory that low- 
frequency vocalisations cause powerful 
vibrations in the ground which elephants 
can feel through their trunks and feet. This 
is called seismic communication. Her theory 
was met with skepticism until 2004, when 
trained elephants in Thailand fled for higher 
ground just before the tsunami struck. The 
elephants probably sensed the low-frequency 
waves generated by the tsunami long before 
it hit the shores. @ 


Did You Know... 
... That shrimps snap and elephants 
croak? 
Elephants use over 70 kinds of 
vocalisations ranging from trumpet sounds 
to chirps, snorts, croaks and barks. These 
convey disagreement, love and strategy. 
The tiger pistol shrimp, a kind of 
snapping shrimp, is one of the loudest 
creatures in the world. By snapping its 
specialised claw shut, it creates cavity 
bubbles. These bubbles can generate 
sounds loud enough to stun and kill small 
fish. The “snap crackle and pop” from 
colonies of snapping shrimps are also loud 
enough to interfere with sonar systems. 
Submarines use them to go undetected. 


by Chaitanya Krishnan 


Bringing you the ultimate list of FREE 
sound-based games! 


The featured games can be played on any 
computer with a browser, a net connection 
and speakers, and at least one functioning 
human ear. 


1. Auditorium 
by Dain Saint and William Stallwood 
http:/www.playauditorium.com 


Bway 


a = ; 


HAJIMEMASHITE 


In this simple yet beautiful looking (and 
sounding) game, your goal is to get the 
sparkling cascade of sound to hit horizontal 
bars and fill them up. Once you accomplish 
this, you get sent to the next level. 


As you progress, the levels get more difficult 
and spectacular at the same time. 


2. The Sound Walk 


by CCCPlay 
http:/t.co/RXz6XkU 


This is a rhythm game where you have to 
press the keys in sync with the beats. With a 
haunted mood and dark characters, the 
game is set around a person stuck in the 
afterlife trying to avoid the bad guys. In 
later levels, you also get to control a wicked 
looking crow. 


4. Pixel White 


by Karma Team 


http:/flashfang.com/game/O x ffffff 


wwe ———— 
90 


+ 


* on’ * 


This game is special because it lets you load 
a song (mp3 file) of your choice from your 
computer! The gameplay involves collecting 
miscellaneous items by jumping on vertical 
bars. Avoid the Red Bombs and collect the 
Crowns that appear ever so often. The game 
is done when the music runs out. 


So what are you waiting for? Go clean your 
ears and start playing these games. Test your 
‘hand-ear’ coordination for a change! @ 
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SOLUTIONS 


The contest in Issue 8 of Brainwave invited 
you to describe your personal imaginary 
robot. The winning entries were sent in by 
Arya Rajnikanth from Coimbatore and Srijal 
Poojary from Mumbai. Congratulations. Each 
of you wins an amazing astroscope! To see 
the winning entries, visit www.bwmag.in. 


Solution to Cross Section, 
Issue 8: “An Unbalanced Equation” 


Recommendations (if you want 
to know more about sound but 
don’t know where to look): 


My Science Book of Sound 

by Neil Ardley 

ISBN: 978-08651858g2 | Publisher: Dorling Kindersley 
Publishers Ltd 

Through several activities, puzzles and do- 
it-yourself projects, this book will help you 
explore and discover the scientific ideas 
behind sound. 
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TED Talks: 
http://www.ted.com/talks/lang/eng/peter_ 
tyack_the_intriguing_sound_of_marine_ 
mammals.html 

Explore the way whales communicate 

as Peter Tyack dives into the world of 
underwater sound. 


http://www.ted.com/talks/lang/eng/julian_ 
treasure_shh_sound_health_in_8_steps.html 
In eight steps, Julian Treasure tells you how 
to remain happy in a noisy world. 


http://www.ted.com/talks/lang/eng/evan_ 
grant_cymatics.html 

In a fascinating demonstration, Evan Grant 
shows how soundwaves become visible. 


Listen to the song of the Earth, recorded 
by NASA. http://www.youtube.com/ 
watch?v=YGwr2N5020A 


Chordbot Lite / Pro 

A mobile songwriting tool + electronic 
accompanist, allowing you to compose 
harmonies, set them to rhythms and 
arrange them for different instruments 
with great ease. Send us your awesome 
Chordbot compositions — we’ll feature the 
best ones on the Brainwave website! 
Developer: Contrasonic 

Platform: iPhone/iOS/Android 

Find it at www.chordbot.com or the app 
manager on your touch device 


Plasma Sound / Plasma Sound HD 

A theramin-like music app that sounds 
straight out of an old sci-fi B-movie! 
Pretend you’re hurtling through space, 
battling aliens, as you hold down multiple 
keys on Plasma Sound and make strange 
Star Trekky weeeee-00000-eeee noises! 
Developer: RJ & Metro 

Platform: Android 

Find it on the Android Market 
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You get your History lessons 
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September 2011 39 


WATCH ONT FOR... 


D 


tf 
, 


| : 2a. 
' (e-a9 
SS ) 

— 


ASK AT NEAREST NEW 


p04 Potential energy: stored energy 
because of the position of an object 


Kinetic energy: energy of an object in 
motion 


p07 Frequency: the number of vibrations 
per unit of time that measures the rate of 
occurrence 


p09 Pitch: the measure of the frequency 
of a musical note 


p11 Resonate: to cause a vibration in an 
object via contact with a vibrating object of 
the same frequency 


p12 Ear drum: a thin membrane stretched 
over the outer ear that, in the presence of 
sound, produces vibrations that pass on to 
the middle ear 


p13 Octave: the interval between a 
frequency and its double 


Musical scale: musical notes of increasing 
pitch at regular intervals 


p15 Plasma: a state of matter consisting of 
electrically charged gas 


Pi | eS 


OF TERMS 


p16 Brain stem: the part of the brain that 
connects the brain to the spinal cord and 
controls basic functions like heartbeat and 
breathing 


p17 Organ transplant: surgery in which 
an organ is moved from one body to another 


Paralysed: unable to move 


p31 Neural connections: connections 
between neurons via which messages are 
transmitted in the brain 


Sensory areas: the parts in the brain that 
perceive and respond to sensations 


p34 Sound spectrograph: an instrument 
for analyzing sound into its frequency 
components 


Auditory: relating to hearing or ears 


p35 Sonogram: an image obtained by an 
ultrasound echo 


Sonar: the use of sound waves to locate 
underwater objects or the depth of water 


p36 Decibel: a unit of power that 
measures loudness or intensity of sound 


Acoustic: relating to sound or the sense of 
hearing 


Indian 
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Design a soundscape for the 
image above! 


Guidelines: Your soundscape can contain 

atmospheric sounds, music, dialogue or 

anything else that you think would make 
the visual above come alive. You can record 
it with any equipment. If you want to edit 
the sound you’ve captured, search online 
for ‘Audacity’, which is a great free sound- 
mixing software that will also help you 
export your sound file as an mp3. (Read our 
interview of Resul Pookutty on page 18 for 
more great tips on capturing sound.) 


YOU the next big 
ane sound designer? 


What is this man 
listening to? 


One lucky winner will win a big, big secret 
surprise prize! Two runners-up will win 


Brainwave T-shirts and audio books from 
Karadi Tales! 


Copyright © 2011, Brainwave Magazine. All rights reserved. 
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Srinath Perur, our geekiest science 
researcher, is ever at the ready to 
make your brain explode with the 
crazy stuff he digs up. Write to him 
at to 
lay those annoying doubts to rest. 


The Nerdsmith 


Dear Reader, 


oogling it will find you this old definition 

that ‘nerds’ are living curiosities whose IQs 
exceed their body weight. That they do all their heavy 
lifting with their brains. That they live in a world of 
gadgets and programs and fantasy fiction, and that 
sunlight and fresh air could cure the poor nerds if we 
could only prise them from the vampiric hardware 
dungeons and RPG worlds that suck all the colour 
from their complexions and the meat from their bones. 
Time it was when being a nerd was super weird, way 
uncool, and altogether something special. 

No longer. Nowadays, everyone’s a gigantic nerd, 
even if she doesn’t know it. Because the nerd is the 
new cool, and the old school is the new nerd. Blame 
the internet, for having passed stage 2.0 and cross- 
wired all our lives into a tangled, jumbled mess of 
screens, connections and tweet-happy, link-lobbing 
web-head legions. What was once a dialled-up, 
text-heavy, painfully slow haven for geekzillas is 
now a global distraction, a glorious multi-layered 
omnipresent high-speed technicolour wonderland. 
Its a nerd-making matrix, and we’re all trapped in it 
(and here’s where to wake up and smell the heavily- 
photoshopped roses, buddy). 

In this issue of Brainwave, we viddy the Internet’s 
many wonders, its dangers, and some of the people 
responsible for both. For thrill-seekers, this issue 
also contains assorted weapons, conical flasks full of 
slime, several exceedingly horrible smells and a wild 
animal or three. Don’t say I didn’t warn you! 


Scientifically, 


Vinayak 


vinayak.varma@ack-media.com 


Write to: ‘Brainwave’, c/o Amar Chitra Katha Pvt. Ltd., #254, 2nd 
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In which we 
hurtle through 
cyberspace and 
get tangled in 
a web of virtual 


adventures 


HERE’S HOW 
p.10 


EVIL SCIENCE 


ASK US WHY p.05 TOYBOX p.04 
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p13 Sine eS a p.35 
WARZONE | Li. . BACKYARD 
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WINNERS 
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CROSS SECTION 
p.31 


LETTERS SUBSCRIPTION 
p.56 FORM 
TOP TEN aes 
p.26 CONTEST 
Back cover 


2ND NATURE p.32 


Words tagged with a @ are explained in the Glossary at the end of the magazine. 


by Arvind Gupta 
(www.arvindguptatoys.com) 


Two mirror strips @ An empty cardboard pencil box, with the flaps at both ends cut off 
Scotch tape @ Scissors 
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1. Cut the top layer of one 2. Secure both the flaps using Explore the environment 
end of a carboard box. Make _ scotch tape. with your periscope. Play 
the cut at a distance of 35cm around with it. For example, 
and fold it at aright angle to ‘3. Place two mirror strips, try sitting under a table and 
the main body. Now, cut the facing inwards, at the right looking at the view above 
bottom layer (at a distance of angles. Use scotch tape to by peering through the 

53cm) of the other end of the keep the strips in place. periscope. 

box and fold it at a right angle 


as well. 
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is There 


a! 

by Dr Srinath Perur 
Tanvi Nayaken says, “I 
am curious about life on 
other planets. Do aliens 
really exist and are they 
among us?” 


ur universe is so vast, and it contains 

so many galaxies, stars, solar systems 
and planets, that it seems possible that life 
exists somewhere out there. But first, let’s 
get to the bottom of what we mean by ‘life’. 
We say a thing has life if it has metabolism 
(a set of chemical processes that take place 
in organisms to support life), and if it grows, 
reproduces and responds to changes in its 
environment. 


By this yardstick, the Earth has a dazzling 
variety of life, from tiny single-celled 
organisms visible only under a microscope 
to humans who shape their world, venture 
into outer space and wonder if aliens exist. 
When we speak of aliens or ‘intelligent life’, 
however, we are referring to the kind of life 
that can visit us or communicate with us 
from outside our own planet. 


Films and comic books have long shown 
aliens as being vaguely like humans: half 
or twice our size with eyes that glow, skin 


that is metallic or scaly, blue/green in 
colour, and so on. But there’s no reason to 
assume that any life forms from outer space 
should remotely resemble us or be able to 
communicate with us meaningfully. The 
universe is vast and has been around for 

a long time. Even if aliens were to exist, 
there’s a good chance we’d miss each other. 


So far we have found no evidence of any life 
outside the Earth, but we’re still looking. If 
we do find something, it is far more likely 

to be a microorganism of some sort rather 
than a humanoid with a laser gun. Almost 
all reports of alien spacecrafts sighted 

have turned out to be hoaxes or have had 
reasonable earthly explanations. So it is very 
unlikely that there are aliens among us. 


However, one theory proposes that some of 
the building blocks from which life evolved 
on Earth came from outer space. If that turns 
out to be true, we might just have to consider 
ourselves aliens! @ 
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From carving messages on cave walls to 
typing out messages on Facebook walls, 
human beings have always felt compelled 
to connect with each other. We decode the 
past, the present and the future of social 
networking 


Pre-Facebook Era 

Believe it or not, social networking existed 
before Facebook. Humans have always 
been social creatures. This means that 
they basically like getting to know one 
another. Websites like Facebook may have 
revolutionised the way we network, but the 
concept is an old one. 


Early humankind didn’t really have to worry 
about social networks, though, because life 
expectancy was rather low. However, this 
also meant that human tribes had to be 
smart and stick together to survive. But the 
definition of ‘being social’ was somewhat 
different in the old days. People tolerated 
a lot of rudeness and everyday niceties 


As the centuries rolled by, people evolved, 
and so did society. Now there were more 
people who wanted to meet other people. 
But the world had no means of cheap, 
widespread, instant communication — the 
invention of the telephone by Alexander 


Artwork: Somesh Kumar 


were rare. So it was pretty common to take 
someone’s food without permission or kill 
an opponent without trying to talk it out 
first. Also, speech hadn’t developed properly, 


Graham Bell in 1876 was a major landmark 
in this regard. But before telephones, mobile 
phones and the internet were invented, 
people had to compulsorily meet each other 


Photographs: Mathew Brady, Rico Shen 


adding to the social woes of early humans. to communicate instantly. 


Samuel Morse 


My wife was dead by the time | got the news that she was ill. 
There’s got to be a quicker way to communicate! 


Everyone Loves 
Facebook! 


3) Like - Comment - 64 years ago 


Alexander Graham Bell likes this 


Dr Martin Cooper 
Hold on dude! My team at Motorola’s working on it. 
10 minutes later - Like 
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You’ve Got Snail Mail! 

Time isn’t always a factor in social 
networking — there is no need to 

be ‘instant’. Letter writing was the 
dominant form of social communication 
for a long time. One very popular 


pastime was having a ‘pen pal’. People 
across oceans who knew nothing about 
each other would write to each other. 
Most of them never met, but formed 
close bonds due to shared interests. 
Keep in mind though, what all parents 
would say - “don’t talk to strangers”! 


The way people socialised and who they 
hung out with was also different from how 
things stand today. Society cared less about 
common activities and interests, and more 
about social standing — so kings mingled 
with kings, celebrities with celebrities and 
so on. Networking was strictly confined to 
social class. However, within a particular 
circle, friend requests were commonly made 
through ‘letters of introduction’, which were 
like stamps of approval by common friends. 
They might have read something like this: 
“Hello King J, Baron Pomfrey here. Hang out 
with this guy. He’s good fun.” 


Age of Instant Connection 

But the rules of networking have changed 
since. In the last few decades, the internet 
has taken the way we communicate with 
each other to a whole new level. Now social 
networks aren’t confined to just who you 
know and who they know - your ‘nev can be 
cast as wide as the world. 


Social communication in the present is 
instant and the flow of information extremely 
rapid. Social barriers have fallen, as the 
relative distance of being a ‘Facebook’ or 
online friend (rather than a real-world 
friend) makes people less wary about who 
they allow into their social circle. You might 
think twice about writing a letter, calling or 
even emailing someone you barely know, 
but ‘like’-ing a picture of an acquaintance 
on Facebook is something you’d probably 

be comfortable doing. In the world of online 
networking, it doesn’t matter how good your 


Darling... Are you 
having a good time? 


Ya, just trying to fit 
it in 140 characters. 


social network is, but how many people you 
know are part of it. This is called a ‘positive 
network externality’, a bombastic term for a 
simple networking rule! 


Indian Postal Service 


Opened our first office in Mumbai today. Welcome to the world of 
snail mail people! 


3) Like - Comment - 423 years ago 


East India Company likes this 


Aurangzeb 
Cool! Can | get my own stamp? 
5 minutes ago - Like 
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To understand just how big our networks 
have gotten, try this: take a pair of 
earphones, stick it in your pocket for an hour 
and extract it. The social networks that most 
people maintain today are about as tangled! 


Futuristic Communication 
So what happens next? The future is all 


about synergy, a term management folk 


love to throw around. Prominent social 
networking companies are investing in 
making the experience more complete. For 
instance, Google is planning to integrate 

all its offerings, including Maps, YouTube 
and Latitude, into its social networking 

site, Google Plus. The plan is to free the 
networking experience from the confines of 
a website that you log into, to an experience 
that always stays with you. So when you walk 
down the street, the tracking system on your 
phone lets your friends know where you’ve 
gone, and how far they are in relation to you. 


The logical end to this kind of network is 

a social experience that sticks with you, 24, 
hours a day and seven days a week. But being 
social all the time means being public all 
the time and this can lead to a change in the 
way we relate to each other. People’s tastes 
in everything, like books, music and movies, 
will tend to be influenced by the group, 
rather than develop independently. We may 
post messages not because we think they’re 
good, but because we hope our friends will. 
We might take photographs not because we 


Please Mr Postman 

Imagine Facebook as a network 
maintained by the postal department 
instead of a website. Every post office 
will have a notice board of photographs, 
listing people’s ages, interests and 
contact details. Sort of like a police 
station’s rogues gallery. Except here, 
you can decide to send any of the listed 
people a letter, which the mailman 

will deliver. If that’s too long-winded, 
each photograph will also carry a scroll 
under it, on which you can scribble a 
quick message. The post offices of a city 
will service millions of people this way. 
Complicated, isn’t it? 


want to, but because we think our friends 
may be impressed. Of course, we can always 
turn it off. But humans are social creatures... 


US Dept of Defense 


military apps. 


——— ey] 3) Like - Comment - 38 years ago 
SSS ay Richard Nixon likes this 
_————— | 


KGB Spies Inc 
Hehehe... Thanks for the update losers! 
2 minutes later - Like 


Just commissioned ‘ARPANET’, a communication system with rocking 


Sir Tim Berners-Lee 
Oh goody, now let’s turn it into a world wide party. 
2 minutes later - Like 
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magine a world where all the things 

around you could talk to each other. 
Imagine if your refrigerator knew when you 
were almost out of milk, and automatically 
added ‘milk’ to your shopping list. What if 
your car could tell your alarm to wake you 


by Aparna Kapur 


An advertising screen Sensors in pipelines 
displays ads based on the detect leaks or 
type of person looking at it. blockages and alert 


Snapshots froma the concerned staff. 


futuristic supermarket 


A sensor outside the store monitors 
the weather, and adjusts the 
temperature within the store 
accordingly. 


Auto billing and 
checkout counter. 


An indicator changes colour if a 
product is past its expiry date. 


Customers can call an automated system 
before they leave their homes to make sure 
the store isn’t crowded or closed. 
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Lo | 
— 
ten minutes earlier when you needed to fill future, this system will grow to include 
fuel? Welcome to the ‘Internet of Things’, everyday objects as well. So just as we have 
@where objects will go virtual! online accounts through which we can 
exchange information with one another, the 
As of now, the internet is a system that things around us will have virtual identities 
connects millions of computers. But in the and communicate with each other too. | 
When there are no people around, Sensors control the 
the lights are dimmed and the temperature in the Tracking tags make 
temperature is altered automatically refrigerator according to it easy to locate and 
to monitor energy consumption. specific product needs. identify stolen goods. 


Vie Aik 


Alli aa 


A system alerts the cleaning 
staff if an aisle needs a clean- 
up. Smart trash cans sort 


rubbish into various categories: 


plastic, metal, organic, etc. 


Interactive devices display The delivery desk gets 
information and availablity of constant status and location 
products, making it easy to shop. updates from all delivery cars. 
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by Aparna Kapur 


The notorious history of junk mail 


are a ho 


22422142424 
22222222432 
22222222242 
2222222242 
2222222242 
2222222212 
224222422432 
£2242222424243432 
£224222424423 
2242222242 


The story of spam begins when a group of 
four hundred unsuspecting people receive 
an advertisement in their email inboxes, sent 
out by Gary Thuerk, marketing manager of 
Digital Equipment Corporation. Later, he 
comes to be known as the ‘Father of Spam’. 


1988 


Aman, who calls himself Dave Rhodes, 
sends an email titled ‘Make Money Fast’. 
This illegal scam, circulated among internet 
users as a chain letter (a letter that demands 
to be forwarded to several people who will 
send it to several more people), makes Dave 
Rhodes one of the earliest spammers. 
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Two lawyers from Arizona 

post an advertisement of their 
services on several online discussion groups. 
Since it is an irrelevant and unwanted post, 
it receives such a flood of insulting replies 
that the system crashes temporarily. 


1997 


199 


Cyber Promotions emerges 
as a massive source of 
junk mail, extending to 
websites like MySpace and 
Facebook. The company 
belongs to Sanford 
Wallace, who calls himself 
the ‘Spam King’. Several 
lawsuits are filed against 
him. 


The number of spam emails 
sent goes up to almost 


2009 


Tees 


The increase in spam has been met au an 
increase in anti-spam efforts. But spammers 
are constantly finding ways to get around 
these restrictions. And the battle continues 
on the world wide web. @ 


€ PA iD Did you know? ‘Spam’ is 


actually a word used for 
Spiced Ham, a canned meat 
product. 
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Tam synaesthetic. I wanted 
to share my experiences with 
you. It’s true as you said that 
two or more senses combine 
together to give a thousand 
combinations. The most I 
Jeel is colours mizing with 
numbers. 


For example: 
8 = orange 
2=red 


For music: 

Fur elise = slow 
combination of colours 
starting with dark blue. 


The funniest thing I feel is, 
whenever I see a building at 
the corner of the street with 
Jirst floor and a open terrace, 
I feel totally violet 

During my early age I 
thought that it was just my 
imagination. It’s only two 
days ago that I found out it 
was a “secret sense”. Thank 
you soooo much for this 
wonderful INFORMATION! 
Special thanks to Dr.Jandeep 
Banga 


Thank you once again, 
Brainwave! 


Revanth, Chennai 


scienceexchange.com 


is a link between 
people with great ideas 
who don’t have the 
equipment to conduct 
their experiments and 
people at universities 
with access to advanced 
laboratories. 


In 1991, Linus 
Torvalds created this 
operating system. 
Today, Linux powers 
most supercomputers, 
ATMs, mobile phones, 
media players, medical 
instruments and 
websites, and is among 
the most widely used 
operating systems in the 
world. 


sci-mate.org 


is an online forum 

for people to access 
and share the latest 
research studies and 
discuss scientific ideas. 
Just log on to geta 
whiff of what others 
are thinking and to talk 
about your own ideas. 


Log onto www.bwmag. 
in to read the following 
exclusive articles: 

The Internet of Sound 

| The Six Degrees of 
Separation | BWs Top 
Ten Internet Memes | 
Connectivity Made Easy 
| DIY 


Participate in a 

live chat! Join the 
Brainwave team for 

a live video chat in 
which we talk about 
online gaming, MMOs, 
augmented reality 
and lots of other cool 
stuff! Log on to www. 
bwmag.in/livechat to 
find out when! 


ie 
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Butt Heads’ 


by Vinayak Varma 


He: a Salman Khan who 
packs a whole different 
kind of muscle. In the mid- 
20008, when he started 
tutoring his young cousins 
over YouTube, Bangladeshi- 
American Sal Khan, then an 
investment analyst, could 
have hardly known that his 
little multimedia side-project 
would eventually change the 
way hundreds of thousands of 
students across the globe did 
their homework. 


As a college student, 

Sal had earned three 
separate degrees in maths, 
engineering and computer 
science respectively from the 
famed Massachusetts Institute 
of Technology. This man’s 

no slouch when it comes to 
processing the tough stuff. 
His videos, in turn, divvy up 
the vast plantations-full of 
information cultivated by his 
sprawling geek brain, into 
simple, chewable morsels. 


In the videos, like in any 
regular classroom, what’s 
taught is chalked ona 
blackboard screen, with Sal’s 
disembodied voice piping 

in with the storytelling that 
makes sense of it all. Unlike 
in any regular classroom, 
though, Sal’s virtual lessons 
can be paused, replayed or 
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asked to come back later 
when your head hurts a little 
less from any resultant info- 
overload. (He takes care to 
add, however, that his videos 
don’t replace your class 
teachers — they just make 
their jobs a whole lot easier!) 


The ‘Khan Academy’ has 
become such a huge hit that 
Sal recently quit his boring 
day job to plunge into a 
full-time teaching career. 

He convinced big shots 

like Microsoft-founder Bill 
Gates to put money into his 
academy, so he wouldn’t have 
to ask his students to start 
paying fees (free education! 
woohoo!). He’s got a full-time 
staff working with him now, 
and the subjects they teach 


have grown from basic maths 
to history, geography, physics, 


chemistry and lots of other 
awesome topics, and all of 
this continues to be taught 
with the same infectious 


enthusiasm that Sal began the 


Khan Academy with. 


Listen to our complete interview 
of Sal at www.bwmag.in/ 
khanacademy 


To enroll at the Khan Academy, 
visit www.khanacademy.org. 
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by Rahul Nayar 


The scientists at DARPA 
come up with the wildest 
ideas they can think of, and 
then turn these ideas into 
useful technologies. Most 
of these technologies are 
made for defense purposes: 


n 1969, a little-known and 

slightly clandestine outfit 
called DARPA invented the 
earliest form of the internet. 
The ‘ARPANET? was a basic 
computer network for 
wartime communication, 
which later morphed into 
the internet as we know it. 
But this isn’t the best part 
of the story. The ingenious 
DARPA geeks continue to 
come up with the world’s 
most mind-blowing 
computerised inventions. 


than six times the speed of 
sound and laser weapons 
to protect soldiers. Here’s 
a round-up of their coolest 
inventions: 


BRAINS AND 
CHIPS ANYONE? 


First off: brains on a chip! 
DARPA’s gotten a bunch of 
mad scientists to find ways 
to make microprocessor 
chips (like the ones in your 
TV remote, computer, or 
cellphone) work like the 
human brain. SYNAPSE 
technology, as DARPA calls 


There are some people who 
discover things because they 
are told to discover them. 
When asked to create faster 
cars or lighter aircraft, 

they go off to their labs and 
factories to figure out how. 
And then there are some 
people who discover things 
because they dream. They 
come up with the wildest 
ideas, but instead of telling 
themselves “What nonsense! 
Such a silly idea,” they say 
“Well, why not?” 


it, will create machines that 
are almost as smart as living 


There is an entire building 
full of such people in the 
state of Virginia, USA. This 
tall building, made of black 
glass and steel, belongs 

to the Defense Advanced 
Research Projects Agency — 
DARBPA, for short. 


rockets that can travel more 


ae 


creatures — jeeps that know 
where to drive, aircraft that 
know when to chase an 
enemy down. Someday, you'll 
be able to rush out of your 
home and into an empty car, 
which will drive you straight 
to school, drop you off and 
come back home, all by itself! 


LIMBS WITH 


LOTS GF NERVE 


Then there’s the serious stuff. 
Sometimes, people have 
awful accidents — so bad that 
they may lose an arm ora 
leg. Doctors fix these patients 
with mechanical arms and 
legs called prosthetics. While 
these limbs (made of plastic 
or steel) do help, they’re 
nowhere near as good as 
natural arms and legs. Worst 
of all, you can’t feel anything 
through them. For instance, 
you can’t feel the softness of 
your cat’s fur when you stroke 
it or the chilliness of an ice- 
cream cone when you hold it. 
That’s because a metal arm 
has no nerves — the bundles of 
fibres in your hand that send 
signals to your brain telling 
what sensations your hand is 
experiencing. 


< 


Mapping the intricate 
communication network 
of the brain allows 
DARPA scientists to 
develop a microprocessor 
that can mimic human 
and animal intelligence. 
(Photo: IBM) 
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But DARPA’s mad inventors nicer than the car’s hubcaps,” 
are designing PROSTHETICS and shift itself to concentrate 
WITH-ARTIFICIAL-NERVES — they 07 '™"™- 

can plug straight into the 
nerves that are already inside 


your body, and directly to FINALLY THE 
your brain. This means that MOTHER QF. ALL 
even a plastic-and-metal arm aa ye 7. 
will soon be able to feel the INVENTIONS? 


coldness of an ice cube or the 


heat from a candle. Think Now let’s move onto the 
about how wonderful this absolutely awesome stuff. 
would be for soldiers with Have you watched the movie 
terrible war injuries. Transformers? You know, the 


one where robots can turn 

into cars, trucks, aircraft, 

A? music players, anything? 
CAMERAS THAT THIN & Well, DARPA has its own 

‘By E THEY PLaCK TRANSFORMERS programme, A 


which is trying to invent Mohammed Abd el Aal, a Lebanese 
flying jeeps! A Transformer boy, lost his left leg to a cluster bomb. 
It doesn’t stop there. DARPA jeep will rush along a road, DARPA’s new prosthetics with artificial 
‘ 2 in 7 2 nerves could one day help him feel 
SCICRUBIS dre NOW Wor 8 full of soldiers and if the the texture of the sand under his feet 
on thinking cameras. Yes, enemy tries to shoot at it, again. (Photo: Mariella Furrer/ CMC) 


you read that right: cameras the jeep will suddenly and 
which can think. Your average automatically grow wings 


video camera (like the one and fly straight into the sky. 
your dad uses when you go on Jt can fly over the enemy and 
holiday) is not exactly what then land safely, away from 


you'd call ‘smart’. While it 
records everything that it sees 
— your playful dog, your shiny 
car, the beautiful seaside — it 
has no idea what it is looking 
at. To your not-so-smart 
camera, your car’s hubcaps 
and your smiling grandfather 
are pretty much the same 
thing. But DARPA inventors 
are trying to fix that, by 
building a camera they call 
MIND S EYE. The Mind’s Eye 
camera doesn’t just record 
stuff — it understands what it 
is seeing. It can say to itself 
“Oh! That’s granddad. Much 
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Mind’s Eye cameras 
not only record your 
actions, they can 
Jigure out exactly 
what you’re doing. 


<@ War tech takes to the 
not-so-friendly skies 
with DARPA’s latest 
Humvee-like flying 
Transformer TX 
vehicles. 
(Images: DARPA) 


Networking 
Gone Wild xs: 


Learn how animals talk to each other 
about love, food and real estate 


ou wake up in the 

morning to birdsong, and 
as you get out of bed your 
dog rushes towards you and 
wags his tail. You step into 
the garden and accidentally 
brush past a wasp, and it 
stings you in response. This 
is communication, the animal 
way. 


There are a myriad means 

of communication in the 
natural world that we don’t 
really pay attention to. Take 
us humans, for example. We 
are social animals who mainly 
communicate through speech 
and body language. But if 
you factor in our clothes, 
writing, art and music, a 
more vivid picture soon 
emerges. Everything we do is 
communication in different 
forms. The story is the same 
for animals and plants — they 
communicate through an 
amazing diversity of sounds, 
smells, sights and touch. 


As night falls in the rainforest, 
the frogs start their symphony 
of croaking. It is monsoon, 
which also means it is 
breeding season, and so 

the rhythmic squeaks and 


Elephant (Loxodonta africana): 


These two adolescent male African elephants are sparring in a playful manner. 
While they are testing each other's strengths, this play is also an important 
part of bonding and friendship. After the play-fight, the two elephants were 
seen resting under a tree together. Like many other social animals, elephants 
commonly use the sense of touch to communicate. 


warbles from the many reaction which produces 
species of frogs are meant light) in order to attract 
for one thing: to attract the mates. Some devious female 


loveliest female in the forest. fireflies mimic the flashing 
It is not surprising that much _ patterns of another species to 


of animal communication attract the unsuspecting male 
is about love and food. firefly. When he gets there, 
Fireflies, for example, use she eats him! 


bioluminescence (a chemical 
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Photographs: Siddharth Rao 


Tiger (Panthera tigris): 

The tiger in the picture above — a male 
called Banda — is smelling a scent 
marking left on the tree. This could 

be either his own scent marking as he 
passed by earlier or the scent marking 
of another tiger in the same area. 


These olfactory signals play a major 


part in staking claim on a territory and 
attracting a mate. 


Left: After smelling the scent on 

the tree, Banda displays a ‘grimace’ 

or ‘flehmen response’. Although it 
looks like he is snarling, he is actually 
imbibing the smell through his 
Jacobson’s organ (a special organ in the 
roof of a tiger's mouth which helps it 
decipher olfactory clues). 


After smelling and deciphering the 
scent, Banda turns around and sprays 
urine on the tree he has just sniffed. 
This is to either make his own scent 
marking stronger, or to cover the scent 
of another tiger. 


oly 


Bees, on the other 

hand, communicate less 
malevolently. They do the 
‘waggle dance’ to share 
critical information about 
the location of food, housing 
and water with their hive 
mates. Austrian ethnologist 
Karl von Frisch, who won 

a Nobel Prize for his work 
on bee communication, was 
one of the first researchers 
to translate the specific 
movements of the waggle 
dance. Scientists have found 
that bees are also interested 
in the quality of the food they 
find — so the better the food, 


the more vigorous the waggle. 


Plants also have very smart 


which try to mate with what 
they think is a cute female, 
and end up pollinating the 
flower instead. Smell is also 
an important part of flower 
communication. The flower’s 
good looks and great smell 
are really intended to attract 
insects for pollination. 


An insect that relies heavily 
on smell as a means of 
communicating is the ant. 
Ants use pheromones (a 
chemical secreted by an 
animal that influences the 
behaviour of other animals 
receiving the signals). Ant 
societies are not only social, 
but aggressive too. For 
instance, they are known 

to wage war on other ant 
species, with the victors 
taking the captured ants 

to their nest as slaves. 
When engaging an enemy, 
pheromones play an 
important role, as they can 
confuse an enemy and even 
make them fight within 
themselves. However, ants 
also engage in more peaceful 


activities. When foraging, ants © 


use pheromones to create a 
scent trail to where their food 
is. They also use pheromones 
to attract partners, set off 
alarms and identify different 
colonies. 


Larger animals such as tigers 
use all their senses, like 


ways of communicating. 
The beautiful bee orchid 
produces a flower that 
mimics the female bee. The 
mimicry attracts male bees 


smell, touch, sound and sight, 
to communicate. When a tiger 
wants to mark out territory 

and make its presence known 
to other tigers, it roars, leaves 
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scratch marks on the ground 
and trees, and sprays urine 
on trees to make sure its 
scent lingers long after it has 
passed by. 


It is fascinating to observe 
these complex systems of 
communication in nature. 
Take some time and observe 
how animals and plants 
around you communicate, 
whether it is birds chirping, 
ants foraging for sugar in 
your kitchen, or a stunning 
flower attracting pollinators. 
Remember that there is a 
lot to learn by observing the 
behaviour of even the tiniest 
of species! @ 
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and one fawn) are on high alert. Their 
large and sensitive ears have just 
picked up an alarm call from other 
members of the herd, warning them 

of the possibility of a predator lurking 
nearby. Many species of animal call out 


Dp , (Davin cricts 
P k (Pavo crista 


The coloured and patterned fan of 

the peacock’s tail feathers is one of 
nature’s most stunning visual displays. 
This male is guaranteed to impress us 
humans with his vibrant colours, but the 
real purpose of his showmanship is to 
attract mates. 


loudly when a predator is nearby, which 
serves as an alarm for other animals in 
the vicinity. For relatively defenseless 
herd animals, a keen sense of hearing is 
their best defence. 


THE MESSAGE FROM 
ARISTARCHUS 


EPISODE 5: ARISTARCHUS 
THE CONCLUSION 


SCRIPT BY SHALINI SRINIVASAN \ ARTWORK BY RAJIV EIPE 
BASED ON A NOVEL OF THE SAME NAME BY DR JAYANT NARLIKAR 


_—.. 


— 
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In 2046, Sandra, his 
gitlfriend, went to meet 
John's friend Peter. 


Previously: Cyclops, 1985. John || In 2025 the Naiks adopted | Alok Naik grew up and 
Pringle gave earth's coordinates || boy they found on the road. 


THE MESSAGE WAS SENT IN 1935, 
AND THE SHIP ARRIVED IN 2025. 


JOHN SENT OVT OUR MAKING THE STAR ABOUT 15 LIGHT 


COORDINATES! JUST. 
LIKE THAT? WITHOUT 
CONSULTING ANYONE? 


(YCLOPS WILL HAVE RECORDS TELLING | 4 
US THE LAST ONE CONTACTED. we fo 
(AN TELL ALOk. EVERYTHING THEN. |b 


PA WEL TAKE JOHN'S |] 
> SPECIAL ROUTE. 


Satan 


JOHN AND | DREW UP A LIST OF STARS To TRY AND 
(ONTACT. THE ONLY ONES AT THAT DISTANCE WERE 
TELEMACHUS, BALTHAZAR AND ARISTARCHUS. 


PT Ea 
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BUT we’RE SAFE FROM 
SURVEILLANCE. EVEN 
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| | MUST'VE BEEN BoRN EN RovTe, (LoSe To EARTH. AND THEN 


SOMETHING HAPPENED To THE SHIP. 


i LF 
| \ 


©) ENOUGH FoR A BABY. HE AT LEAST WILL BE SAFE 
ON THE PLANET. (15 NoT FAR. THE PICTURES THoSe] |” 
PEOPLE SENT - THEY Loo : 


. | THE SHUTTLE ONLY HAS a 
OXYGEN FoR ONE PERSON. ©] MY PARENTS, TARY AND MARU; 4 

©) | IMPLANTED ALL THE INFORMATION | 

=| IN MY BRAIN, AND SENT ME AWAY. 


ih 4 


H) You GREW UP IN INDIA. YOUR PARENTS 
*) WILL TELL You How IT WAS EXPLOITED BY 
EVROPEAN (OLONISERS. THIS WILL BE FAR 


You (AN’T bo THAT! THEY’RE TE(HNOLOGI(ALLY 
SUPERIOR To US. THEY (OULD ENSLAVE US, TAKE 
OUR HOMES, EVEN DESTROY US. 


H | WAS JUST GOING To SEND A MESSAGE To 
MY PEOPLE, SAYING THAT | REACHED. | (AN 
TELL THEM THAT EARTH IS INDEED A MoST 
| HoSPITABLE PLANET. 
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THEIR TECHNOLOGY AND ARTS (ovLD 
WORK TOGETHER WITH EARTH'S. | 
HAVE FAITH IN OUR (OLLECTIVE 

| WISDOM, IN OUR ABILITY To WORK |. 
TOGETHER. JOHN PRINGLE WAS RIGHT 
To (ONTACT US IN FRIENDSHIP. 


IT WAS A SQUTING MISSION, NoT AN 
I] INVAGON ForCe. 


OUR FIRST ALIEN 1S QUITE A MAN OF ZEN BUT ALOK WAS Too BUSY WATCHING (Y(LoPS. 


JOHN WoULD'VE LOVED To MEET You. og 
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Gessers 


Greetings, readers! Welcome to ‘The World’s Weirdest’ 
series, a monthly column where we’ll rank the planet’s Top 
10 performers in a chosen category. We kick off with ‘The 

World’s Weirdest Gassers’ — people, places and things with 


superhuman gassy abilities. 


Ethanethiol: bad 
Presenting the Guinness record-holder 
for the “smelliest substance” in existence. 
What gives ethanethiol its stink? Sulphur 
molecules! Did you know that the cooking 
gas (LPG) that comes to our homes in 
cylinders is actually odourless? Ethanethiol 
is added to LPG so that its stink can warn 
users of a leak. Why not use something 
pleasant-smelling? That’s because a nasty 
smell is more likely to wake you up from 
deep sleep than a pleasant one. 


Toe Jam: 

That awful goo made up of dead skin cells, 
dirt, sweat, skin oils and bacteria has the 
vile smell of rotting leather. With more than 
250,000 sweat glands each, your feet are far 
sweatier than your underarms. But sweat 
doesn’t have a smell of its own. The stink is 
actually bacteria crap! 
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Weorld’s Weirdes 


Gross yourselves with our 
list of the smelliest, gassiest 
people, places, animals and 
things on the planet 


by Sangeeta Bahuguna 


Bowling: ~ 

This sport is dubiously known for inducing 
the most number of fart ‘accidents’. The act 
of bowling brings the body into positions that 


Artwork: Somesh Kumar 


relax the anal sphincter. When the knees are 


drawn up to the chin, the sphincter relaxes 
and lets go of gases. The Pawanmukta Yoga 
Asana to clear out trapped intestinal gases 
works on the same principle — knees to chin 


and... ppppprrrppp! 


Rotorua: 
The smelliest city on Earth is no, not 
Mumbai, but Rotorua in New Zealand. In this 
geothermally active area, huge amounts of 
hydrogen sulphide, or the ‘rotten egg’ gas, are 
released everyday through steam vents, mud 


pools and geysers, dotted all over the town. 


Bishop Cheese: 
This stinking cheese smells of baby vomit. 
Huge numbers of living, excreting bacteria 
and dead, stinking bacteria are cultivated 
in rotting milk during the making of this 
cheese. 


Durian: 
This fruit is the stinkiest thing that grows 
on trees! Durian contains mercaptan, a 
colourless gas that gives off the smell of 
rotting garbage. 


Kiviak: 

A delicacy from Greenland, Kiviak is made 

by wrapping a whole seabird in seal skin 
and burying it for several months to ferment. 

When it is dug up, the insides are so decayed 

that they’re liquid and are sucked out after 

making an opening. The smell of Kiviak 

lingers in a person’s mouth for weeks. 

The gases and compounds that produce 

the stench are propionic acid, lactic acid, 

methane, hydrogen sulphide and ammonia. 


Bombardier Beetle: 

The Bombardier beetle is by far the smelliest 
insect. It stores hydroquinone and hydrogen 
peroxide in its body. Whenever threatened, 
it shoots a boiling, stinky liquid and gas from 
its rear, causing some serious damage to 
anything that gets sprayed. 


Paul Hunn: 
This man from London holds the world 
record for the loudest belch, measuring 109.9 
decibels — as loud as a motorcycle starting 
up. Check out his page on MySpace: www. 
myspace.com/burperking. 


=\\ 


Striped Polecat: 
The world’s smelliest creature has anal 
glands which can be smelled from seven 
football fields away! The glands produce 

a mixture of mercaptans, which stink like 
rotten eggs, garlic and burnt rubber. The 
Guinness Book of Animal Records claims that 
a polecat once kept nine lions at bay while it 
was scavenging their kill. @ 
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Q&As: 


A) What is Brainwave Lab? 

Brainwave Lab provides live learning 
experiences to students of all age 

groups. This helps them gain a practical 
understanding of concepts and optimal 
knowledge retention, while having amazing 
fun! 


B) What happens after the introduction 
course? 

We have multiple courses children can take 

up as they grow. These are Early Structures, 
Early Simple Machines, Simple and Powered 
Machines, Pneumatics & Renewable Energy 

and Lotsa Bots 2.0. The curriculum for these 
courses is based on school physics and the 
machines & mechanisms syllabus. 


The child can also take our annual 
subscription and have unlimited access to 
our Lab! 


C) What is the course curriculum? 
The introductory course curriculum is: 
1.Designing and Building Working Models 
2.Graphical Programing Using Software 
5.Use Feedback to Adjust a Programing 
System Output 

4.Work With Simple Machines, Gears, 
Levers, Pulleys, Motors and Intelligent Bricks 
5.Story Telling and Interpreting 


For the detailed curriculum of our other 
courses, please email us on 
bwlab@ack-media.com. 
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D) How does participating in our 
workshops help? 

In addition to understanding the concepts 
of physics, machines & mechanisms and 
robotics practically, participants get to 
improve the following skills: 

Eye-hand coordination 

Creative thinking 

Concentration and attention spans 
Perseverance 

Problem solving 

Planning and organising 

Team work 

Communication and expression 
Sensory stimulation 
Visual discrimination 
Fine motor skills 


What other interesting experiences does 
Brainwave Lab offer? 

We are currently researching Remote 
Controlled Cars and Choppers. Pretty soon, 
there will be courses related to them! 


Do and Learn, 
It is Fun! 


TOGGLE BF LE eduction 


is used in our workshops 
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3 issues of 
The Brainwave Advantage: 


Brainwave 
1:10 teacher to student ratio Magazine free 
Curriculum based on school syllabus with every 
100% ‘do-and-learn-with-fun’ system workshop 
Robotics, mechanics, RC cars/choppers and more... registration! 


SCENES 


Imagine this real-time scenario: ten-year-old 


James is cycling down a hill in California, 


USA. He goes over a bump, loses balance and 
has a fall. His head hits the pavement and he 4g 


loses consciousness. An ambulance rushes 
James to a nearby hospital. He is taken to 
the emergency room and the doctor on 
duty decides that an urgent CT (Computed 
Tomography) scan is needed to judge the 


extent of injury. But the hospital’s radiologist 


is off-duty. The doctor then decides to use 
the services of a radiologist sitting in an 
office in Bangalore, India, thousands of 


kilometres away. The CT scan is performed, 


and the images are sent to the Bangalore- 
based radiologist through the internet. This 
radiologist interprets the images and sends 
back the report to California within ten 
minutes. Reviewing the results, the doctor 
concludes that the injuries are not severe 
and James does not require surgery. 


Saving 
Lives 
Online 


by Dr Jandeep Banga / Curiouscity 


Teleradiology: The how and the why of 
beaming medical images on the internet 


Radiological images such as X-rays, 

CT scans and MRIs (which are used to 
diagnose diseases in the human body) are 
transmitted from one geographical location 
to another via the internet so that they 

can be interpreted — this practice is called 
‘teleradiology’. Its widely used in today’s 
digitally connected world, and India is fast 
becoming a hub, providing teleradiology 
services to hospitals around the world. 
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Apart from having a large pool of expert 
radiologists in our country, we also have 
an efficient telecommunications network, 
enabling us to offer specialist services at a 
reasonable cost. 


But why is teleradiology needed in the 

first place? Teleradiology has multiple 
advantages. It breaks geographical and 
time barriers and helps achieve accurate 
diagnoses in the shortest possible time. 

It allows radiologists to provide services 
without actually having to be physically 
present at the location where the patient is. 
Trained specialists in teleradiology centres 
are on call 24/7 and can simultaneously work 
with hospitals across different parts of the 
globe from their cubicles. 


The miracle of teleradiology is made possible 
through network technologies, including 
internet, WAN, LAN and telephone lines. We 
now have broadband that lets large amounts 
of data to be transmitted at a high speed 
between teleradiology centres and hospitals. 
It would be interesting to imagine what data 
besides images could be sent in the future on 
a much more advanced broadband. @ 
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Medium 


by Veena Prasad 


ACROSS DOWN 

1. The Internet, commonly known as (3) 1. Wi-Fi lets you connect to a network without using 
2. Enter into a system by identifying yourself (5) this (4) 

5. This decides the route of data packets in a 5. Optical Character Recognition, for short (5) 
network (6) 4. Any device connected to a network (4) 

7. Your email __ is what makes you unique (2) 6. To perform a 2 Across, you need a___ name (4) 
g. ___net is a protocol for Local Area Networks (5) 8. Produce a picture (4) 

12. Not off (2) 1o. A computer on a network that acts as a server (4) 
13. Surf the net (6) 11. The T in HTML (4) 

14. A____ back lets a website know if another site 15. Sending email without making the recipient's 
has linked to it (5) address visible, abbr. (4) 


15. A___ counter shows the number of visitors a 
webpage has had (5) 


Send us your completed crosswords and 
give us your feedback! Write to 


brainwave@ack-media.com. 
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ONE RAINY DAY ON THE BANYAN 
LAGOON, BILLOO AND HILSA WERE 
HUDDLED IN WHAT LITTLE . 
SHELTER THEY COULD FIND. 


AARGH! IT JUST } 
WON'T STOP 
RAINING! THIS IS ¥ 
REALLY TICKING |” 
ME OFF! 


Y 


THAT SHOULD WORRY THE 
CLOUDS NO END. I’M SURE 
Jj THEY'LL CALL OFF THE RAIN 
RIGHT AWAY NOW THAT THEY 
KNOW YOU DON’T LIKE IT. 


aR 


WELL, IT’S GETTING TO ME 
ALL RIGHT. MONSOON, 
SCHMONSOON ~ | HATE THE 
VERY WORD. WHOEVER 

DREAMT IT UP? 


LOOK, IT’S MONSOON 
TIME. THERE’S BOUND |< 
TO BE RAIN, ANDA © % 
LOT OF IT. YOU CAN’T 
LET IT GET TO YOU. 


‘MAUSIM’, 
7] MEANING SEASON. 
SAME ROOT AS 
FOR THE URDU 
“MAUSAM’. 


er eT 


HOW ON EARTH 
DO YOU KNOW : 
ALL THIS? YOU'REF 
JUST A FISH! 


4 


Ez 
WELL, THEY SAY 


WE’RE GOOD FOR 
BRAINS, YOU KNOW. 


“ereak! 


HAVE YOU NOTICED ¥— 
THAT THE MONSOONS 
HAVE BEEN GETTING 
LATER OVER TIME? 


ios NOT REALLY! AS FAR AS I’M 
Ma CONCERNED, THE MONSOON 
I$ ALWAYS TOO SOON! 


ae Aree 


RAIN SEEMS 
TO BE 
LETTING UP A 
LITTLE. 


AND LOOK, 
NOW THE 
SUN’S ALSO 
COMING OUT. 
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RN a xe, Se 


acti HOW 


MASTER HU FLU LO SAY: IN MOST TROPICAL COUNTRIES, MONSOON HAS BIG EFFECT 
ON EVERYTHING, FROM HOW MUCH FOOD ON PLATES TO HOW MANY TIGERS IN FOREST. 


A Scicky Matter: 


Fun with everyday chemistry 


A fifth grade student performed this experiment at an 
NCL outreach programme ina Pune school: 


ommon synthetic glues 

typically contain long, 
string-like molecules that 
dissolve in water. These 

© molecules are polymers. 

When you add borax to the 
glue, the polymers cross- 
link. This means that they 
form chemical bonds so that 
the string-like molecules get 
knotted. If many such knots 
are made, interesting things 
happen. Like slime! 


Photograph: NCL 


To make slime, you will 
need: Borax (available at 
most pharmacies/medical 
stores) and transparent 
water-based synthetic glues 
(like Fevigum) 


1. Add borax to water and stir 
until no more dissolves. Such 
a liquid is called a saturated 
solution. 
2. Mix one part of synthetic 
glue with two parts of water 
and stir well. You could adda 
pinch of food colour to make 
the slime colourful. 
5. To this mixture, add the 
borax solution, drop by drop 
while stirring vigorously. 
Stop when your solution has 
turned to slime. 
4. If you add the borax 
solution to the synthetic glue 
without mixing the glue 
with water, then you can 
make a bouncy ball. Stir 
vigorously to mix the 
borax with the glue 
completely. Once the 
material becomes 
rubbery, you can roll 
itin your hands to 


make a bouncing ball. 


Note: Try various glues 

that you can buy at your 

local stationery store. Some 
glues like Feviquik, won’t 
work since they don’t have 
polymers and use a different 
chemistry for adhesion. Look 
up the chemical composition 
of various glues to understand 
which ones will work. 
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Hi Brainwaves | 
lve been noticing 


The new magazine 
cover page is cool. 


Shardul Kulkarni 


The Brainwave 


azing Scien 
monthly is ae 
useful for me. [ 
love it. 


Abdul Nafie 


[have read this 
magazine an 
Jot. L love 
{ find your mas@ 

interesting. 


K Sai Shashank 
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all the issues 


chemistry an 


zine 


lam at an age where none 
of the terms included in 
Brainwave are taught. But 
thanks to this magazine, | 
can learn them pretty early! 


Ashwin Shekhar 
Coimbatore 


The crossword was quite 
hard and interesting. It was 
fun solving the crossword 
The Magazine is also 
Interesting. The Smarties 
and Cyclops were the best!!! 
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Divyanshu Agrawal 


Photograph: National Innovation Foundation 


InnOUATION 


ia 
TRAP BM Zap “ay 


by Aparna Kapur 


bene Mathews was reading in his room 
in Kottayam, Kerala, when a mosquito 
flew towards him. He brushed it off and 
watched as it made its way towards a glass 
pane and attempted to fly through it. A 

few months later, Mathews noticed a giant 
cloud of mosquitoes in a cowshed in his 
neighbourhood, especially swarming around 
its urine tank. These were the two “aha!” 
moments that inspired Mathews K Mathew, 
a Kottayam-based inventor, to create the 
‘Hawker Solar Mosquito Destroyer’ some 
fifteen years later. 


This mosquito-slaying contraption is easily 
the most eco-friendly product of its kind. 
Using only biogas and sunlight, the Hawker 
Mosquito Destroyer doesn’t need power or 
harmful chemicals to do its job. Its also a 
hit in the market — since Mathews started 
production in 2005, he has been swamped 
with orders from around India, as well as 
Singapore, Malaysia and Italy. 


How it works: 


MOSQUITOES 
TRY TO FIND 
A WAY OUT 
ge TRANSPARENT 
Nf a: 
SUNLIGHT py 
TUBE HEATS UP, * | mosurtoes 
MOSOUITOES ath ~ MOVE TOWARDS 


@ THE LIGHT 
MOSQUITOES 
SENSE 


BIOGAS 
AND ENTER. 
fn 


DEHYDRATE x 


BIOGAS 
ENTERS 
ee nel 


SUNLIGHT 


SEENK Ts VISIBLE 


TANK 


But Mathews’ innovation doesn’t end here. 
He has created a similar device to trap 
houseflies, and is also working on an electric 
rat trap and an indoor mosquito destroyer. @ 


So what were the “aha!” conclusions 
that Mathews made about mosquitoes? 
First, he observed that mosquitoes 
tend to move towards light and next, 
he deduced that they try to find a way 


through a transparent surface instead 
of going around it. They are also drawn 


to vapours from . Mathews 
has designed the Hawker Mosquito 
Destroyer around these behaviours. 
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SOLUTIONS 


In the contest in Issue 9 of 
Brainwave, we asked you to 
send us your most creative 
chemistry experiments. 
The winner of the contest 
is Sarthak Jain. The level 
of detail in his description 
of the experiment and his 
clear understanding of the 
concept was impressive. 
Congratulations, Sarthak. 


You win a trip to the National 
Chemical Laboratory in Pune! 


The first runner-up is 

Suporno Chaudhury for 
his fascinatingly unusual 
and creative experiment. 


Suporno, you win an amazing 


Astroscope! The second 
runner-up, chosen for the 
simplicity of his experiment, 
is Sidharth V. You win a 
six-month subscription to 
Brainwave! 


We'd like to make a special 
mention of Hrishikesh 
Athreya, whose experiment 
was too interesting to 
ignore. Hrishikesh, you get 
to participate in the BW 
Lab Robotics workshop in 
Bangalore! 
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TED Talks: 


Alexis Ohanian demonstrates the magic of creating a 
meme. 
http://www.ted.com/talks/alexis_ohanian_how_to_ 
make_a_splash_in_social_media.html 


In this entertaining talk, Ze Frank shows you how people 
can make a difference to each other across the globe 
when the internet gets involved. 
http://www.ted.com/talks/lang/eng/ze_frank_s_web_ 
playroom.html 


Jonathan Zittrain narrates some stories showing that 
kindness exists in the world of the internet. 
http://www.ted.com/talks/lang/eng/jonathan_zittrain_ 
the_web_is_a_random_act_of_kindness.html 
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p05 Humanoid: having the appearance 
or characteristics of a human 


p07 Life expectancy: average years of 
life 


p09 Synergy: working together to 
produce an effect that is greater than 
individual effects 


p10 Sensor: a device that detects certain 
factors in an external environment and 
responds in a distinctive manner 


p11 Virtual: an online identity 


p18 Olfactory: concerning the sense of 
smell 


p19 Ethnologist: someone who analyses 
cultural patterns amongst societies 


Pollinating: a process of fertilising plants 
Foraging: searching for and gathering food 


OF TERMS 


p26 Anal sphincter: a ring-shaped 
muscle that surrounds the bodily opening, 
constricting and relaxing as required for 
normal physiological functioning 


Geyser: a boiling natural spring driven up 
by the expansive power of steam 


p27 Ferment: to break down into simpler 
substances by allowing yeast to react with 
sugars 


Glands: organs that produce hormones, 
which are the chemical messengers of the 
body 


p30 Radiologist: a medical specialist 
who interprets pictures of areas inside the 
body to arrive at a diagnosis 


p35 Molecule: the smallest particle 
of a substance that retains the chemical 
properties of that substance 


p37 Septic tank: an underground tank in 
which sewage is collected 


r~oTrTc = oe Minto once 


nol OOCl eRe 6TshCULT Eo 


. 


Start an insane internet Write to us at brainwave@ Last date for entries is 10 
trend. Circulate it, spread ack-media.com and tell us the November 2011! 

the word and go all out to success story of your meme. 

make a meme of it. The most popular meme will 

(Find out more about memes: win a big, big secret surprise 

log onto www.bwmag.in/ prize! Two runners-up will 

internet-memes.) win Brainwave t-shirts. 
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WE'VE 


Srinath Perur, our geekiest science 
researcher, is ever at the ready to 
make your brain explode with the 
crazy stuff he digs up. Write to him 
at to 
lay those annoying doubts to rest. 


Between Meals 


Dear Reader, 


e’re well and truly in the thick of festival season. 

Id, Navaratri and Deepavali have just ended their 
long procession of sweetmeat-chugging goodness, and 
Christmas and New Year’s Day are around the corner. 
By the time January rolls around, no doubt, many of 
you will also be rolling around the place wondering 
how in heck you managed to turn into such perfectly 
round gulab jamuns and plum cakes. 

This issue of Brainwave helps you deflate some 

of that wonderment with a few well-placed pointers. 
They say you are what you eat (and it’s true, I confess: 
I’m a lemon tart monster). To know your food better, 
and thereby to know yourself, turn to our cover story 
section. 


This issue also happens to be Brainwave’s twelfth, 
completing our first volume in print. In the last year, 
we’ve covered many strange and wonderful topics and 
brought you the best science we know. In return, we’d 
like a favour from you, good reader. Turn to the back 
cover to find out how you can help us stay awesome 
(and you can win prizes while at it)! 

Finally, we’d like to give our older sister, Tinkle, a 
big warm hug on her birthday, which falls on the 14th 
of this month. Bring on the cake! 

Till our next volume comes around, season’s 
greetings, happy Children’s Day, and bon appétit! 


Scientifically, 
Vinayak 
vinayak.varma@ack-media.com 


Write to: ‘Brainwave’, c/o Amar Chitra Katha Pvt. Ltd., #254, 2nd Floor, 6th 
Cross, 1st Stage, Indira Nagar, Bangalore - 560038 
Email: brainwave@ack-media.com Phone: (080) 40002800 
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Forum Building, 3rd Floor, Raghuvanshi Mill Compound, Senapati Bapat Marg, 
Lower Parel, Mumbai - 400013 


Printed at: Indigo Press (India) Pvt. Ltd., Plot no. 1,C/716, Opp. Dadoji Konddeo 
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In which we dive into 
the gustatory sea 
and explore flambéd 
bananas, ice cream 


foam, drooling dogs 
and disappearing fish. 
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Freewheeling 


by Arvind Gupta 
(www.arvindguptatoys.com) 


To make the solar pinwheel, you will need: 
A paper windmill @ 5 old tin cans @ Black paint @ A piece of wire 


LIDYIP YSADPY 7YLONAp 


To make the paper windmill: 


1. Take a square piece of 2. Make folds across the two 5. Cut along the creases 
paper (12cmX 12cm). diagonals of the square so halfway to the centre, from all 
that creases appear. the four corners. 


4. Glue the corners to the 5. The paper windmill is 6. Use a pencil to make a dent 
centre. ready. in the centre of the windmill. 
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To make the base: 


1. Cut off the bottoms of three 
old tin cans. 


2. Paint the cans black from 
the outside. 


4. Bend a small piece of wire 
in the shape of a snake. Tape 
it on the upper rim of the 
column of cans. 


See the pinwheel in action: 


5. Balance the paper windmill 
on the tip of the wire. 


When the sun is out, place your device on a stand made of two 
books such that the bottom is not covered. After a while, you'll 
notice that your pinwheel has started rotating! @ 


How it works: 

The sunlight hits the cans. Being 
black, the cans absorb the heat, 
and the air inside the cans heats 
up. Like all hot air, it starts to 

rise and leaves behind a vacuum. 
Cold air from below gets sucked 
into the can to fill that vacuum. 
This process is called convection. 
A continuous convection current 
keeps the pinwheel moving. 


More about convection 
currents: 

The process of convection 
occurs naturally around us. It is 
responsible for the distribution 
of heat in the Earth's 
atmosphere as well as for sea 
breezes and thunderstorms. 
The principle of convection has 
also been used to run heating 
and cooking devices. 


5. Stack the three cans on 
top of one another and join 
them with tape to make a tall 
hollow column. 
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Bal? 


SNIFFING 


ATOMS 


Apoorvaa Balasundaram asks, “Robert 
Hooke discovered the cell with a simple 
microscope. How did John Dalton 

discover the atom? Were the microscopes 
of his age so powerful that they could project 


an atom?” 


obert Hooke was an 
enormously curious 
an who made 


important discoveries in 
astronomy, physics and 
biology, in addition to 
being an inventor and 
architect. In his historic book 
Micrographia (published 
in 1665), he described with 
diagrams (they didn’t have 
photos back then), what 
various substances looked 
like under a microscope, 
including a needle point, 
razor blade, leaves, insects 
and thin slices of cork. It was 
while he was observing cork 
@ that Hooke saw honeycomb- 
like structures that he called 


‘cells’. We now know that they 


are the building blocks of 
living organisms. 


Atoms are far, far smaller 
than cells. It is only in the last 
fifty years or so that we have 
developed instruments that 
reveal images of atoms (and 
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by Srinath Perur 


these look less exciting than 
you might think). Although 
the idea of the atom has 
been around for over two 
thousand years, thanks to 
ancient Indian and Greek 
philosophers, it was only in 
the late 18th century that 
scientists made observations 
that hinted that matter could 
be made of atoms. 


French scientist Antoine 
Lavoisier noticed that when 
elements combine chemically, 
the result weighs as much 
as the original elements 
put together. Another 
French scientist Joseph 
Proust showed that a given 
compound always breaks 
down into its elements 

in the same proportion. 
How English chemist and 
physicist John Dalton learnt 
about atoms makes for 

a fascinating story about 
scientific imagination and 
experimentation. 


He observed that 100gm 
of carbon combines with 


either 133gm of oxygen to 
form carbon monoxide (CO), 
or with exactly double the 
amount of oxygen, i.e. 266gm, 
to form carbon dioxide (CO2). 
This can be explained if one 
atom of carbon is combining 
either with one or two atoms 
of oxygen. Dalton observed 
such simple ratios in several 
elements that combined 

to form more than one 
compound. So in the early 
1gth century, he proposed the 
atomic theory which stated 
that an element is made of 
identical, indivisible atoms 
that can combine with other 
atoms in specific ways. 


Dalton didn’t come up with 
the idea of the atom, and he 
never did see one. But he 
was the first person to make 
a convincing case for its 
existence. @ 
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Cracking the 
Ice Cream 


Code 


by Dr Magesh Nandagopal, NCL Pune 


& Rajita Gadagkar 
A deliciously gooey tale unfolds as the = 
Smarties discover the cool science of 3 
making ice cream with Dr Gadbad S 
> 
5 
Iby took one lick of the ice cream = 
Aw he and Dr Dodo had whipped 
up in the BW Labs’ pantry. It didn’t 
taste anything like his favourite ice cream — 
butterscotch with nuts and chocolate sauce Soft serve ice cream 
(yummm!). He had nagged Dr Dodo for contains upto 60% air 
weeks to make it and had even helped him photograph by Steven Depolo 
shop for ingredients. They bought the ice 
cream mix from the supermarket, used a 
blender to mix the ingredients and then kept Regular ice cream 
it in the freezer and waited. The end result contains between 
was something that looked like ice cream (it aro 
did look frozen and rigid), but tasted nothing 20-50% air 
like it. It was as if someone had mixed all the pa 
ingredients (milk, cream, sugar, butterscotch 
essence and egg) in a bowl and had made a Gelato (Italian ice 
frozen porridge out of it. It sort of tasted okay cream) 
oa little yucky), but definitely not like contains no air 
photograph by Filipe Fortes 
Alby was left with no other choice but head 
to the BW Labs’ library to find the secret Once Skree!! figured out what was troubling 
behind making good ice cream. He was poor Alby, she decided to enlist the help of 
stunned by what he read. “Half of ice cream an expert. She switched on an app called 
is actually air!” he screamed, sitting in “The Science of Cooking with Dr Gadbad” 
the middle of the library. Skree!!, who was on her smartphone. “Alby, Dr Gadbad’s a 
quietly reading up on the dietary habits of food scientist, chemist, occasional illusionist 
brachiosauri, jumped up in fright. and molecular gastronomy extraordinaire. 
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Let’s see what he has to say about making 
good ice cream,” she explained, as they 
selected the topic “Why Is Ice cream So 
Complicated?” from the library of videos. 


Alby and Skree!! were soon hooked by 
Dr Gadbad’s theatrics in his kitchen-lab, 
which happened to be filled with liquid 


nitrogen fumes and bowls of colourful jellies. 


“Welcome to Dr Gadbad’s kitchen, food 
nerds! Today, we will unravel the mysteries 
of ice cream, which is probably one of the 
most complex substances on the planet. 
For instance, did you know that ice cream 
actually has the structure of foam? What 
you see as a gooey mass really consists of 
air pockets or bubbles trapped between fat 
globules, ice-crystals and a liquid solution,” 
he said dramatically. 


Dr Gadbad then pointed to a series of 3-D 
graphics which seemed to rotate in the 

air around him. “Now, the fat globules are 
made from milk or cream and eggs, the ice 
crystals are formed by freezing water in the 


milk and the viscous solution is made with a 


combination of milk and cream. Flavourings, 
sugar and some other additives are also used 
to make the ice cream really lip-smacking.” 


“My favourite flavours are butterscotch, 
vanilla and strawberry,” Alby interjected. 
“Skree!! what’s yours?” “Hmmm...I like 


kaddu ice cream,” she said absent-mindedly. 
“Heeeow, pumpkin!” said Alby as they turned 
back to watch Dr Gadbad’s lesson. 


“Now for the most important part,” Dr 
Gadbad said in shrill voice. “If you want to 
make a silky-smooth ice cream, the mix 
needs to be cooled super-fast.” 


“Oh, so that is why it is difficult to make 
good ice cream with a home refrigerator!” 
exclaimed Alby. “Yes, the ice cream mix ends 
up being cooled slowly and larger crystals 
get formed. This makes the ice cream 
coarse,” said Skree!!. 


There are several ingenious ways in 
which good ice-cream can be made: 


Hand-cranked ice cream maker: All you need is the 
cranker, ice cubes, salt and the ice cream mix. 


Liquid nitrogen: Liquid nitrogen has a temperature 
of -196° C and so it rapidly cools down the ice cream 
mix. Just like instant noodles, you can make ice 
cream in a few minutes! 


Fighter planes: During World War II, American 
airmen put ice cream mixture in a can and tied it to 
their fighter planes. The can would get shaken and 
frozen when the planes flew at high altitudes. 


Meanwhile Dr Gadbad continued his lecture. 
“Mastering ice cream making requires you 
to understand the behaviour of proteins, fat 
molecules, the crystallisation behaviour of 
water and the technique of incorporating 

air into the ice cream. End of class,” he said, 
disappearing behind a giant puff of liquid 
nitrogen fumes. 


Right about then, Dr Dodo walked into the 
library balancing three bowls of ice cream 
with multiple scoops. “Making ice cream 
may be difficult, but tasting it doesn’t need 
all that much. Just take a big spoonful, put it 
in your mouth and experience the awesome 
yumminess!” he said as they all tucked in. @ 
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This is an alternative account of a 
historic experiment that has been 
passed through several generations of 
dogs by means of the legendary Pre- 
Midnight Howl. 


conducted in a dog-friendly laboratory in 
Russia run by the Nobel Prize-winning, 
bearded-and-hatted scientist Ivan Pavlov. 
It started out as a study of digestion in dogs, 
and ended up as a big breakthrough in 
people psychology. 


[: the 1890s, a famous experiment was 


Assuming that the internal workings of a 
dog were similar to that of a human’, Pavlov 
got a pack of dogs to sign up (using a paw 
print, of course) for an experiment which 
involved platefuls of meat in exchange fora 
small bit of surgery. Accordingly, the dogs got 
a device implanted in their salivary glands 
that collected their saliva — or drool, in dog 
language — in atest tube that Pavlov or 

his nerdy little assistant could remove and 
measure. 


1 For man is indeed a dog’s best friend 
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In his huge Experiment Room, Pavlov set 
each dog in a comfortable harness that 
prevented it from running around the room 
and interfering with other experiments.” The 
dog was then served a dish of Meat Powder. 
The dog’s natural response while eating the 
food was to drool.3 Saliva would collect in 
the test tube, while Pavlov almost drooled 
himself as he measured its volume. 


The dogs were intrigued at Pavlov’s saliva- 
collecting spree and decided to perform a 
little experiment on him themselves. 


It was Krasiavetz’s ingenious idea. He 
drooled on purpose into his test tube when 
he saw Pavlov entering the Room around 
Meat Powder Time. This made Pavlov frown 
a little, as he collected a whole volume of 
saliva even before Krasiavetz was given any 
food. Dogs, as you know, are pack animals 
and so the others followed Krasiavetz’s 

lead. Clearly, Pavlov thought he was on to 
something as he began to take copious notes 
and glance at his watch as he frowned at test 
tubes full of saliva. 


The next day, Pavlov was rubbing his hands 
together in glee. “What happens when I do 
this?” he said as he rang a shrill little bell 
and presented Toi of the black eye patch 
with a plate of Meat Powder. Toi drooled, as 
that was obviously what the drool-collecting 
human wanted. Pavlov gave a little yelp 
of discovery and scribbled furiously in his 
notebook. 


Sure enough, the other dogs exchanged 
winks and did the same as Toi. They wuffed 
heartily at the end of each day as they 
discussed Pavlov’s excitement over their 
secretions. 


Eventually, Pavlov began to ring the bell 
but provide no food. Drooling seemed 

to be expected of them, and the dogs 
obliged in large quantities, being awfully 
hungry. Pavlov was almost beside himself 
with excitement. He began to mutter 
words like “stimulus” and “response” and 
“conditioning” while jumping about the 
Room wildly and scribbling even faster. 


The dogs were faced with ringing bells, 
blinking lights, ticking metronomes — and 
even Pavlov’s nerdy little assistant playing 
a guitar at them — to cause them to drool, 
which they obediently did. But the ringing 
question was: Where’s all-the Meat Powder 
gone? Krasiavetz, Toi andall the others 
were outraged and stopped. drooling. This 
only caused Pavlov to scribble even more 
furiously. 


Tungus the Righteous threatened Pavlov that 
he’d make a meal of the nerdy little assistant 
if he didn’t get his dinner that very instant. 
The great scientist gibbered in fright and 
served all the dogs a huge banquet of Meat 
Powder. 


The dogs were released immediately. Pavlov 
decided that children were a safer subject for 
his experiments. Applications were invited 
from toothless one-year olds for the surgery 
and Meat Powder pact. 


Pavlov never suspected that his experiment 
was well and truly rigged by his dogs. He 
went on to postulate that the human body 
learns to respond to absolutely any stimulus 
with any response that the body is capable of 
— even though the stimulus may not naturally 
cause that particular response. In layman 


~ terms - what on earth does a ringing bell 


have to do with drooling? 


Ever since, countless people read about his 
findings and eventually began to drool at 
ringing bells themselves. They had children 
who did the same. Think about it: doesn’t 
your tummy rumble and don’t you salivate 
copiously even before the school bell goes off 
at lunch time? @ 
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DIGESTION. Digestion is 


theyprocess.c anical and 
chemica aks own of food 
into smalle ponents that 


are more easily absorbed into 
When we eat, food enters the the blood stream. 
mouth, and is chewed by our 

teeth. Chemicals in our saliva 
(which comes from 
the salivary glands) 
break this food 
down. 


The food then travels down the 
oesophagus into the stomach, 
where hydrochloric acid kills 
contaminating microorganisms Wit re 
and begins the mechanical aes 

break down of some food (e.g., : 

denaturation of protein), and ; 

chemical alteration of some, Mathur’s appetite started to 


producing a thick liquid. work like a 'A 
This fluid goes through the black hole is a region of space 
small intestine (where 95% of that absorbs everything 
nutrients are absorbed) and including light. His digestive 
then through the large intestine. system absorbing and 

The waste material is eventually processing everything around 
eliminated during potty time. him endlessly. 


Do IT 
YOURSELF 


BIRD FEEDER =| 


FOR APARTMENT WINDOLIS 
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Bird food 
Squeeze the bottle through the If you don't like birds or if you like 
window grill and hang it outside. Fill plants as well as birds, you can use the 
the bottom with bird food. feeder to hang plants outside your 
window. 


You can also add a couple of sticks to 
hang the feeder further away from the 
window. 


—— 
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Ig Nobel Awards 2011 siitorvens 


Welcome to the Ig Nobel prize 
ceremony, where we honour 
achievements that make you 
laugh, then think. 


Our first prize, the lg Nobel for 
Physiology, goes to Anna, Natalie, 
Isabella and Ludwig for informing us 
that there is no evidence of contagious 
yawning in the red-footed tortoise. 


S 
Our research 4 fe} 
involved... 
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Psychology, for trying to 
understand why people sigh. 


We found that the urge 
to urinate makes people 
think less clearly. 


This makes us 


hap‘pee’! 


I started with a 
questionnaire... 


I know, that’s 
boredom! 


Andyou’re } _/ 


frustrated! 
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Going by audience reactions, Biology, for the discovery Physics, for studying why 
folks at the Ig Nobel awards that a certain kind of beetle discus throwers get dizzy, but 
mandated that acceptance confuses a beer bottle for a hammer throwers don’t. 
speeches shouldn’t go beyond mate. 


a minute. Thank you. Sorry we 


couldn't make it. 


~ 


Can you guess 
Hic... which is which? 
ae 


Peace, for effectively solving Public Safety, for determining the amount of attention that 
the problem of illegally the act of driving requires. 
parked luxury cars. pM 


I'll say it was worth 
the trouble. 


We invented the wasabi emergency 
alarm. Now instead of hearing 

lg an alarm, people can react to the 
pungent smell of horseradish. 
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Jackfruit Hullaballoo 


When jackfruit trees growing Jackfruit is cultivated 

on coffee and tea plantations — across south India. It’s the 
in Coorg bear ripe fruit, the world’s largest tree-borne 
owners quickly strip the trees — fruit, and each jackfruit 

of their bounty and bury it can weigh up to 50kg! Only 
deep. If they don’t do this, the central trunk and a few 
the plantations are likely to other sturdy branches can 
receive unusual, four-legged _ bear the fruit’s weight. How 
visitors trampling through the did it get its unusual name? 


neat coffee and tea bushes: The Malayalam word for 
wild elephants from the the fruit is ‘chacca’, which : 
surrounding forests, which became ‘jaca’ in Portuguese, 
love ripe jackfruits and can and eventually morphed to 
smell them from miles away. ‘jackfruit’ in English. 
PS 
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Redwood High 


When tall buildings need 
water, we just pump it up 
using electricity. Redwoods 
are the tallest trees on the 
planet and go up to 30-storeys 
high, on an average. So how 
do they pump water up their 
barks? Scientists believe that 


© when the seeds g inal 


into seedlings, they start 
building interconnected 

cell columns made of dead 
wood. In these cells, columns 
of water are built up and 
stored. As the tree grows, so 
do the columns. And even at 
the redwood’s peak height, 

it maintains incredibly tall 
columns of water from its root 
to every last leaf. The roots 
push the water up to 6-6.5ft 
(as high as a doorway in our 
houses) and then capillary 
action takes over. (Capillary 
action is at work when you 
dip the end of a paper napkin 
in water. The water tends 

to rise and wets the napkin 
as itis the nature of water 
molecules to stick together. 
So when water evaporates, it 
pulls up the molecules behind 
it.) 


Capillary action actually wins 
against gravity, which by 

its very nature tries to pull 
down the water column. But 
scientists believe that things 
change at about 300ft, when 
gravity starts winning the 

tug of war. This is perhaps 
one of the reasons why trees 
generally don’t grow taller. 


Burning River 


Water is used to put out a 
fire, but what do you make 
of a burning river? River 
Cuyahoga, which drains 
into Lake Erie in Cleveland, 
USA, was on fire many times 
through the 1950s, 6os and 
even earlier. The river was 
highly polluted with industrial 
waste, sewage and oil. There 
was no marine life in certain 
stretches of the river. Lake 
Erie was a giant cesspool of 
floating oil, debris and other 
fluents which routinely 
caught fire. 


In fact, it was a 1969 fire 

on the Cuyahoga that 
created awareness about 
environmental pollution in 
the US and underscored the 
importance of keeping water 
sources clean. The river fire 
led the government to enact 
laws to stop the dumping of 
toxic wastes in water bodies 
and keep them clean. @ 
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YOURSELF og 
Start a 
Vegetable Garden jun. 


Gardening requires patience, a love for the natural world and 
a keen sense of observation. It isn’t entirely a walk in the park, 
but it is hugely rewarding and a fun activity to introduce into 


your everyday life. 
You will require 
Soil Containers Hose pipe 
@ Also, compost, mulch and Trays with compartments for Ora watering/spray can will 
leaf mould baby plants and cement pots do just as well 


which are wide and deep 


Dpung YUMAYS :ysonqapy 


wae? Rin ae 
Digging equipment Tomato seeds, petunia 
A trowel or two and your cuttings from the local 
hands are all you need nursery and sprouted garlic 


bulbs from your kitchen 
Leave the garlic bulbs in 
storage for long enough that 
they begin to grow light green 
stems. 


Tad 


~*~ 
~ 
Prepare the soil 


How you prepare the soil In a large wooden box, 

depends a lot on the type of empty the soil and add coffee 
. soil at hand. Ideally, the soil grounds and churned banana 
should be moist and crumbly _ peels to it. These infuse their 
and full of nutrients. Ifits too nutrients into the soil and 

loose and sand-like or clumpy help plants grow healthily. 

and clay-like, then it requires 

a lot of digging and repairing 

with compost and mulch. 


ed 


*All these can be sourced from nurseries in the neighbourhood and household kitchens. 


20. BRAINWAVE 


Prepare the containers 
Pots 


Put 1 cup of soil and the same 
amount of leaf mould and 
compost mixture into the pot. 


Repeat this process till the pot 
is almost entirely filled up. 
Press down on the soil firmly 
with both your hands. 


Leave this mixture to sit for 
10 days and water regularly. 


Trays 

Fill the tray compartments 
with 2 parts garden soil, 1 
part sand and 1 part compost 
and leaf mould mixture. 


The nursery 

Sow in 2 to 3 tomato seeds 

in each tiny soil bed in the 
tray. They need a little bit of 
watering every day and shade 
for 6-8 weeks. Once the plants 
grow up to 4-6 inches, they 
are ready to be moved to the 
bigger pot. 


The pot 

With a trowel, dig holes in 
the top part of the soil. These 
need to be as big as the 
individual compartments in 
the tray. Carefully remove the 
plants from the tray with the 
soil beneath them intact. 


Place the plants into the 
holes and press down the soil 
around it. 


In the middle of the saplings, 
plant petunia cuttings, 
sufficiently deep and press the 
soil around. Water lightly. 


Finally, place a few sprouted 
garlic cloves in the leftover 
space keeping enough space 
between the plants. 

Now, move the pot to a place 
which is warm, moist and gets 
adequate sunlight. In just 2 

to 3 months, the plants will 
start flowering and eventually 
produce fruit. 


Petunias protect crop 
from diseases and insects. 
So you don’t need to use 
pesticides! @ 


Garden soil 


=a 


2 Garden soil 


Compost and 
leaf mould 


— 


Compost and 
leaf mould 


Helpful Tips 


Do not overcrowd the pot. 
Restrict the number of plants 
in each pot to 2 tomato plants, 
2 petunia plants and 2-3 garlic 
plants. 


Do not over water. 


Never bury aseed at a depth 
more than twice its size. 


Mulch and water regularly. 


Tomatoes, garlic and petunias 
make good friends. 
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22 TRAINWENE 


Here’s a photograph we 
clicked of ‘Flapperino’. We 
obviously caught the puny 
creature by surprise as it 
was fluttering through a 
field of bright red poppies. 


Notice carefully, and 
you'll see that this strange 
creature is actually made 
from parts of an animal, a 
bird and an insect. 


See if you can tell what 
these creatures are. Log on 
to bwmag.in to see the mash 
monster revealed. 
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SOMETHING FISH Y 


by Divya Panicker 


Everything you wanted to know about conserving fish in the sea 


being a fishivore (err... 

that’s a term I just coined), 
I never really wanted to know 
more about what I found 
on my plate. My knowledge 
was limited to commonly 
served fish like red snapper, 
tuna and cod. But all this 
changed when I attended a 
talk last month, ‘From reefs 
to restaurants: the hidden 
cost of luxury seafood’, at 
the Students Conference for 
Conservation Science in IISc, 
Bangalore. 


[= to eat fish! But despite 


Dr Yvonne Sadovy, a biologist 
from the University of Hong 
Kong, who was presenting 
the talk, started her career 
two decades ago, when 
marine fish were thought to 
be ‘plenty and inexhaustible’. 
But over the years, she and 
other scientists studying 
marine ecosystems around 
the world, realised that this 
was certainly not true. 


Over the last fifty years, 
increasingly advanced fishing 
technology and growing 
demand among consumers 
have led to the exploitation 
and dwindling of fish stocks. 
Sonar technology, better 
engines, stronger nets and 
faster boats meant that 


fishermen could venture 
further into the sea and fish 
in remote places in the ocean. 
This increased the overall 
fish catch till the 1990s, and 
then the numbers flattened 
out. It was then that people 
understood that there was a 
limit to the fish available in 
the sea. 


But why aren’t endangered 
fish replenishing their 
numbers, you might wonder. 
The answer lies in the fact 
that marine fish are as 


diverse as land mammals, 
and like land mammals, they 
too have different life cycles. 
For instance, an elephant 
gives birth to one young cub 
at a time and takes a few 
years to raise it, whereas 

a mouse reproduces very 
quickly. So if we were to kill 
many elephants, it would take 
decades for the population 
to bounce back. On the other 
hand, mice would take only 
1-2 years to return to their 
original numbers. 


Asmall coral reef grouper, the Cephalopholis miniata or the coral hind, does not 
aggregate to spawn. Photograph by Yvonne Sadovy 
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Pictured here is the camouflage grouper 


or the Epinephelus polyphekadion in 
a spawning aggregation in Fiji. The 
female in the picture is ready to lay eggs. 
Photograph by Stanley Shea : 


ie 4 x 
a ae. 


Similarly, in the marine 
world, the goliath grouper 
takes 30-40 years, while 
sardines take about 1-2 years 
to multiply. So the goliath 
grouper cannot be 

harvested at the same rate as 
sardines. 


Yvonne’s talk also educated 
me about another fascinating 
occurence: that of ‘spawning 
aggregations’ (groups of 
marine fish which come 


together to breed). Yvonne’s 
research has shown that fish 
from miles and miles away 
come to a particular place 
every year to reproduce. 
Usually, solitary species 
(which prefer to be on their 
own rather than in shoals) 
like groupers come in the 
hundreds and remain in 

one place for a few days, 
where the females and males 
simultaneously release 

their eggs and sperm. These 


Plectropomus leopardus or the 

leopard coral trout is a big part of the 

live fish trade in China and spawns in 
aggregations. Photograph by Yvonne Sadovy 


The Nassau grouper is a threatened species. It is seen here in a large spawning 
aggregation in the Cayman Islands. Photograph by Philippe Bush 


eggs and sperm fuse, only 

to be taken away by the 

fast currents of the ocean. 
The very, very lucky ones 
survive and make a home on 
some reef. After these fish 
reach maturity, they return 
to the same spawning sites 
to do the same thing their 
parents did. How do they find 
these places? What causes 
hundreds of fish to come 
together at the same time? 
What makes these sites so 
special? All of this remains a 
mystery. 


There’s a flipside though. 
Spawning sites are a gold 
mine for fishermen. We know 
that giant yellow croakers, 
which spawn in the estuaries 
of China, have fallen prey to 
fisheries in the region. Not 
only have these fish become 
rare, they might well become 
the first marine commercial 
fish to go extinct. 


Luxury trade in live fishes 

is also another worrisome 
practice that comes at a heavy 
price. Live fish are typically 
traded all over Southeast 
Asia as a luxury item, where 
their consumption is on the 
rise. For example, 90% of 
Honk Kong’s fish comes 

from the Indopacific Ocean. 
Live fish are bought from 
thousands of small-scale 
sellers from many places and 
are consolidated over a week 
or month, till tons of fish 

are collected in Hong Kong. 
These go to distributors and 
restaurants and finally reach 
the consumers who have a 
false notion of plenty. But the 
reality is that since the 80s 
and gos, traders have had to 
go further across the ocean to 
meet the increasing demand. 


Who is to blame for this fishy 
mess? The fishermen who 
are trying to make a living? 


The tech-savvy commercial 
fisheries? Or people like me 
who love to eat fish? 


The Society for Foundation 
of Reef Fish Aggregations 
(SCRFA), of which Yvonne is 
a member, suggests adopting 
sustainable practices like 
having a seafood guide, 
which tells consumers what 
to avoid eating according to 
breeding seasons. The society 
also educates fishermen 
about the dangers of fishing 
from spawning aggregations, 
and is trying to make these 
sites marine protected 

areas. Finally, the society 
recommends eating locally 
caught fish. This way, the 
population of fish in other 
regions does not get over- 
exploited. @ 


Busting Marine Myths 

Myth: Marine fish can never be 
threatened with extinction as 
they lay many eggs and the sea 
disperses it far and wide. 
Reality: Even though it is true 
that marine fish lay many eggs, 
research has shown that a 
majority of these eggs do not 
survive. 


Myth: Mariculture (rearing 

of marine fishes) will solve 
overfishing and all our seafood 
needs. 

Reality: Mariculture has failed 
to act as a proxy for marine 
fisheries. It’s role has only been 
one to supplement the fisheries 
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WHO 


DOESN'T ¥ 
CARAMEL? 


by Thomas Zacharias 


In which a professional chef 
reveals the tricks of flambéing 
and caramelisation. Psst, 
readers, you can try this at 
home! 


he 1950s are best 
remembered for the 
emergence of rock-n- 


roll and the beginning of the 
Space Race when the Soviet 
Union launched Sputnik I. For 
us culinary geeks, a.k.a chefs, 
it also marks the decade that 
saw the birth of a popular 
dessert. 


In 1951, Chef Paul Blangé 
was given a challenge by his 
boss Edward Brennan, owner 
of the famous Brennan’s 
restaurant in New Orleans, 
Louisiana, USA. New Orleans 
had been witnessing a sudden 
influx of large quantities of 
bananas from central and 
South America, and Brennan 
wanted his chef to include the 
fruit in a new dessert. And 

so the ‘Bananas Foster’ was 
born — a dessert which gained 
popularity in New Orleans, 
and around the world. 


26 BRAINWAVE 


The flare and drama 
involved in preparing this 
special dessert, which 
uses the flambé method, is 
characteristic of the soul 
of New Orleans. But what 
makes this dish taste utterly 
delicious is the complex 
process of browning the 
sugar better known as 
‘caramelisation’. 


Caramelisation is a process 
involving several chemical 
reactions that occur 
simultaneously to produce 
not just a change in colour, 
but also a nutty flavour 

and aroma. It happens 

when sugar is heated to 

a temperature beyond its 
melting point (200° C for 
sucrose). The first step in 
caramelisation involves the 
breaking down of sucrose 
sugars into fructose and 
glucose, which releases 

the characteristic caramel 
aroma. The second step is the 
condensation polymerisation 
and dehydration in which the 
individual sugars lose their 
water molecules and react 
with each other to produce a 
dark brown colour. 


The complexity of the 


@caramelisation process and 


the mixture resulting from it, 
is what makes the flavour of 
butterscotch more interesting 
than the mere sweetness of 
sugar. @ 


Thomas Zacharias is a chef at 
Olive Bar & Kitchen, Mumbai 


Recipe for Bananas Foster 
(Makes 4, portions) 


Ingredients 

1 cup Brown or Demerara 
Sugar 

v% cup Butter 

% teaspoon Cinnamon Powder 

4 Ripe Bananas 

% cup Dark Rum 

4, SCOOPS Vanilla Ice Cream 


SW vIdoy :sydnisoj0Yyd 


Method 

1. Peel the bananas. Caution: 
Please discard the banana 
peels carefully. Leftover 
peels are slippery and can 
be a pain in the backside, 
literally. 

2. Slice the bananas 
lengthwise using a sharp 
knife and keep aside. 

5. Place a large sauté pan 
on the burner and ignite the 
flame. 

4. Add the brown sugar 

and allow it to melt at 
medium heat, while stirring 


constantly. 
5- Once the sugar starts to 
melt, add the butter and 
cinnamon and continue to 
stir. 

6. At this stage, the sugar 
begins to caramelise. The 


colour turns to a deep brown - 
and a nutty flavor begins to 

develop. Tilt the pan slightly and bring 
7. Add the bananas and the tilted end near the flame 
continue to cook gently fora so that the rum ignites. This is 
few minutes. called flambéing. 

8. Once the banana slices g. Once the flames subside, 
have softened, add the dark spoon the bananas and the 
rum and increase the heat. serve onto bowls. 


oD 
: 


10. Place scoops of vanilla ice 
cream on top. 

11. Sprinkle some cinnamon 
on top and serve immediately. 
(Unless you like your ice 
cream completely melted.) 


For safe flambéing tips, go to 
the link: homecooking.about. 
com/od/specificdishe1/a/ 
flambetips.htm. 
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SPECULATIVE 
FICTION 


remained that he hated the commander and 
all the attention he was getting. 


Soon, the big day came and the two men 
strode out to the tarmac and towards the 
space capsule. Zino hated the way the 
commander posed for pictures, arm around 
him, introducing him as a junior colleague. 
He was also furious that he wasn’t doing 
the spacewalk. An announcement had been 
made earlier that the mission chief, the 
commander, would be doing it. 


Finally they were off, and the moment for the 
by Anu Kumar spacewalk came. Zino heard a voice from 


the control tower giving directions. The door 
opened and he saw the commander step out. 
ile Zino made no secret of the fact 
\ \ / that he thought the commander 
a monster, it was only his wife 
Rita who knew about his feelings. It was an 


important space mission, a spacewalk to 
repair a space station, and there could be no 
hint of discord between its two members — 
Zino and the commander. 


MDUNY YSIWOg :ysON.Ay 


Zino hated it all the time he was in training, 
the two of them thrown together in the 
narrow capsule. Worse, Zino hated the 
publicity the commander chased after — he 
would even insist on speaking to the press 
himself, being the senior member of the 
team. 


“Stop getting stressed,” Rita told him. 
“Concentrate on the mission, it’s important.” 


But Zino was already bitter. The commander 
had more experience and the way he walked 
in zero gravity-simulated conditions was 
breathtaking. He could almost be flying, 

like a graceful albatross soaring across long 
distances. Zino stopped his spiralling train 
of thoughts — nonsense, he told himself, he 
hadn’t ever seen an albatross! But the fact 


28 BRAINWAVE 


17ay 
[ccc 
o Oeese ese,  \ ea Wen 


The wire holding the commander close to 
the capsule was stretched taut. But the next 
moment, the wire came loose and looped 
around him as he rolled forward and flew 
out the door, waving his hands in surprise. 
This was the last image that the cameras on 
the capsule caught of the commander. No 
one had observed Zino, sitting away from the 
gaze of the cameras, snapping the safety wire 
loose. He watched the commander floating 
away, as he was sucked up into the infinite 
vacuum of space. Then Zino had informed 
the control tower that there had been an 
accident. 


It was Zino who did the spacewalk then, as 
emergency procedures mandated. On his 


return, he received a hero’s welcome. To 
everyone who asked, he said that he missed 
his commander. 


That night, after the celebrations ended, 
Zino went home late. An hour after, Rita 
reported his disappearance. “He said he saw 
someone high up on the skyscraper opposite 
to us, the Trade Tower, and went to check. 
And then I didn’t see him again,” Rita told 
the police. 


The police tried to piece together the 
mysterious events, but they couldn’t be 
sure. Zino’s neighbours said that it was 
difficult to tell if anyone had been up on the 
101-storeyed Trade Tower since it had been a 
dark, cloudy night. When the police quizzed 
Rita about her husband’s state of mind, she 
said that he had been restless and excited. 
“The sensation of weightlessness hadn’t 
left him. And then he walked out and never 
returned.” 


Bizarrely, they never found a body. 


Days later, an amateur space observer 
called the police. He said he was calling 
from a radar station located on a faraway 
island. The scientist reported that he had 
seen what looked like two people wrestling 
with each other in the deep reaches of space 
through his telescope. It was a fascinating 
contest, he said, describing the image of two 
weightless figures lunging at each other. 
One of them seemed to have a loose wire 
trailing after him. @ 


What did you think of this story? Write and 
and tell us at brainwave@ack-media.com 
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S Hello Readers! 
We're back with another countdown of 


weirdos. This time, we look at creatures and 
contraptions with shocking appetites - the 
planet’s most impressive gluttons. You'll 


notice that it’s not just how much they eat, 


but also what they eat that gets them into 
the Brainwave hall of infam VE 

Y. Ee 
by Sangeeta Bahuguna aN 


w 


TRAINEE SUMO WRESTLER: Did you know that 

a young man who’s preparing to be a Sumo 
wrestler has to eat 70-80kg of food a day? Now 
imagine eating three buckets of stew, three 
washbasins of rice, one bedside drawer of sushi, 
two cushion-sized portions of meat, one large 
shopping bag of veggies and 20 ladles of sweet 
syrup every day! 


09) 


LAMBORGHINI MURCIELAGO: This awesome 
sports car that goes from 0-100 in 3.2 seconds 
and hits a top speed of 342kmh is one of the 
planet’s top-ranking petrol guzzlers. It gives only 
5km per litre, making its fuel needs equal to that 
of a mid-sized cruise liner. It needs as much fuel 
as something 100 times its size. 


DUWLADA YDADULY -YLONIAP 


TIGER SHARK: The Earth’s best example of a junk foodie, the tiger shark’s also known 
as the vacuum cleaner of the ocean. It keeps its jaws open for almost 18 hours a day, 
swallowing anything that crosses its path, including cans, tires, baseballs, rubber 
dinghies. Only 30% of what it swallows is of nutritional value. Much like the average 
teenager huh? 


B 


IRON MOUNTAIN PAPER SHREDDER: The world’s largest machine is roughly the size 
of a cricket stadium and demolishes 200 tonnes of paper a day. Imagine two stacks of 
newspaper, each the size of the Qutb Minar — that’s how much paper this mechanical 
foodie processes per day! 
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PYTHON: This snake eats a whole month’s quota of food in one gulp! It can stretch its mouth 
to ten times its normal size, swallow rabbits and goats in one go and not have to bother about 
food for the rest of the month. If you could swallow like a python (which basically means that 
you would have to open your mouth wide enough to swallow a watermelon in one gulp), you’d 
save about 48 hours every month in chewing time — that’s two whole days of extra playtime. 


we 


VULTURE: This bird is a superhero among foodies because it can eat poison and not 
ww: With a diet of sick and rotting animals, the vulture can withstand the deadliest 
viruses and bacteria and large quantities of toxins like anthrax and botulinum. To 
draw a quick comparison, one pill-sized dose of anthrax, can cause paralysis in a 
healthy human within an hour. 


VAMPIRE BAT: Easily the most bloodthirsty foodie of the 
planet, this bat’s diet only consists of blood. As a matter of 
fact, it drinks two times its body weight in blood every day. 
To match this feat, a human being would have to drink more 
than a bathtub of blood a day. 


BABY PANDA: Don’t let its cute looks fool you — the baby 
panda has gross food habits. Its main course is huge amounts 
of bamboo and the second course is large quantities of its 
mother’s poop! It does this to gain bacteria, that help break 
down the cellulose in the bamboo. " ) 


ARGENTINE WIDE-MOUTHED FROG: This is perhaps w 


the only creature on Earth that dies while eating. Bad 
fq Cnough that they’re cannibals, but what’s worse is 

S that they choke to death while trying to cannabalise a 
frog that’s bigger than them. Sometimes they manage 
to swallow a bigger frog, but die a few minutes later 
when their stomachs burst! 


01 


CATERPILLAR: And the foodie crown goes to the caterpillar whose only purpose in life is to eat! 
It doesn’t rest, hunt, find a mate, make a home or reproduce like other creatures. From the 
moment it hatches, the caterpillar starts eating. Within 20 days the caterpillar grows 10,000 
times bigger. If a human baby could do this, it would be as big as the Empire State Building 
within 20 days! @ 
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HULLO/T AM SAM. YOU CAN CALL ME MY ANCESTORS HAVE CAUSED ILLNESS, 
SALMONELLA. I COME FROM & YOWERFUL MISERY AND DEATH TO MILLIONS OF 

AND VICIOUS LINEAGE OF BACTERIA, YEOYLE IN ANCIENT CIVILISATIONS, IN FACT, 
THEY WERE ALSO RESYONSIBLE FOR THE 
DEATH OF ALEXANDER THE GREAT! 


A RUMBLE 


THAT MAKES YOu 


GRUMBLE 


Artist Somesh Kumar 
Writers Aparna Kapur = 
& Dr Jandeep Banga 


T UVE IN THE INTESTINES OF 
ANIMALS AND GET TRANSFERRED 
TO HUMANS THROUGH CERTAIN 
FOOD PRODUCTS SUCH AS FRESH 
MEAT, YOULTRY, EGGS AND MILK. 


THE HOT AND HUMID MONSOONS ARE MY 
FAVOURITE TIME OF THE YEAR. 


AS WE SPEAK, I SIT EXPECTANTLY IN & PLATE OF CHICKEN BHEL PURI BEING SOLD By NOW IT’S PARTY TIME FOR ME 
& STREET HAWKER ON THE BUSY STREETS OF A JUHU SHOYTING AREA, AND MY FRIENDS! 


SW DI doy :sydvaszojoyd 
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LET'S SEE 
WHAT'S HAPPENING 
QUTSIDE, 


v A COMFORTABLE HOST 
; CELL IS THE BEST 


rer AN 


7 as 


WHEN I'M IN HERE, DIGESTION IS 
POOR AND THE AMOUNT OF GAS 
GENERATED IN THE INTESTINES IS 
MORE THAN USUAL, AND WHEN 
THE GAS STARTS TO MOVE 

AROUND, IT RUMBLES. 


OH, THE BODY'S 
DEFENCES ARE COMING 
TO ATTACK. WE LOSE A 
LOT OF OUR WARRIORS 


AND INTO THE INTESTINES: 
HOME SWEET HOME! 


___| SUGAR SOLUTION MAY 
, | BE ABLE TO MAKE UY 

FOR THE LOSS OF 

4 WATER AND 
ELECTROLYTES INTHE @ 

BODY, BUT THEY CAN'T 

STOY ME FROM CAUSING 

MORE HARM! 


OF COURSE, THE SMART 
ONES HIDE IN THE GUT 
AND WAIT FOR WHEN THE 
COAST IS CLEAR AND THE 
INTESTINES ARE WEAK, 
THAT'S WHEN THE 
BATHROOM VISITS START. 


MY ARCH-NEMESIS. THIS IS 
THE END OF ME! 
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dec PRICK UP YOUR EARS, OH LISTENERS, » 
® FOR |, CICADA, HAVE ANOTHER TALE © 

= OF BANYAN LAGOON TO POUR am, % 
INTO THEM. wr & 
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MN ih dic each i dll! 
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S THE MONSOON WAS ON A SHORT 
8 BREAK, AND MRS TIMALI WAS : 
» ENJOYING HER DIET OF WORMS, Qo 


rere 


t AROUND THE CORNER, THOUGH, : 
agus 4 SURPRISE AWAITED HER! @ 


KYA HUA, 
MRS TIMALI? 


eT oe MZ) VRE AKON II, 
Whihs WV 0g ; (we \\I) | 
WAIN \uh! ; wn y ‘ / nA 
4 THERE’S SOME 

KARISHMA OUT HERE. 
', 


I 


NA 
\ 
\ 

‘a 


ARRE! IT’S TOO 
BIG FOR US TO 
CARRY, SO WE’LL 
WORSHIP IT RIGHT 
HERE. SINCE THE 
KARISHMA CAME 
TO ME, | WILL 
LEAD THE SANGH. 


ACHCHA! KAREENA 
BHI HAI KYA? 


NOT THAT KIND 
OF KARISHMA, 
BEHENJI. SOME 
MAGICAL IDOL. 


WILL PUT IT Wi 
IN MY HOUSE. \/¥ 


EUG a XE SSNS SOD SAG : 
AS THE DAYS PASSED, HOWEVER, & 
m MORE AND MORE OF THE IDOL 


MEX OYOTON 


WI KERAS EIS) LESSOR RED SSNS 
> SO IT CAME TO PASS THAT THE PLACE i 
§ WAS FILLED WITH DEVOUT BIRDS, ALL @ 
) HAPPILY SINGING AND PRAYING. : 


SXC Ce Ber exc Morus 


4 <! 
YOU ARE THE GIVER, YOU ARE THE 
U ARE EVERYTHING. I? / 


Ns a 


td] 


aa 0; ), ; i 
OH ET WE) 
T=) a UT AWN 


Cr 


5) THEN, ONE NIGHT, IT RAINED g 
?_AGAIN. HEAVILY, AND ALL NIGHT. % 


: 


(3 a [ee 
ii = 
IS THIS AN 
AUDITION? J 
PF) 
y 


4 


b THE NEXT DAY, THE SANGH 
S TO FIND NOTHING LEFT EXCEPT ~ 
) FOR SOME BITS AND PIECES. 


cs >)) uy : \\) ~ SA ORK HERE WAS DONE. 
res) WEA SS °f ON hear 


tt 
WILL ALSO FOLLOW. 
we oa 
Ce IT'S GONE! THE 
re IDOL I$ GONE! 


22,55 \Il/7 
ere NZ \ 


2. 
aie) 
: (ATTY, 4 
= ERY, 
IDOLS DUMPED IN WATER BODIES AFTER MOST [a= 
_ FESTIVALS. IF NOT MADE BIODEGRADABLE, POLLUTION SOON REACH UNHOLY PROPORTIONS. 
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SOLUTIONS Ee) 

AND WIinhERsS 

Solution to Cross Section, . 
Issue 11: “Virtual Realities 


Resul Pookutty’s struggle- 
Story sets an example for 

all of us and especially for 
today’s youth who aspires 

for Overnight success. 


Madhurima Bharati 


team, 
aWwave 
aim ap for the 
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Daily Dump presents an opportunity to explore the 
fascinating lives of bugs! A two-hour interactive 
workshop for 4 to 12-year-olds, with activities and 
story-telling sessions, will take participants a step 
closer to understanding how the bugs around us 
live and help us. 


The workshop is on November 12, from 11am 
to 1pm at Mother Earth, Domlur, Bangalore. 
The workshop can accommodate only 30 kids, 
and each must be accompanied by a parent. 
You can register for a fee of Rs 200, by calling 
09916426661 or emailing dailydumpcompost@ 
gmail.com. 


For parents, there will be a free consultation on 
waste management after the workshop. 


1 like the issues of brainwave 
very much. They let me know 
about science very early. I like 
the cover stories, interviews, 
kingdom animalia and the two 
comics very very much! 


Ryan Das 


Tlike Brainwave 
very much. 


Upagya Manandhar 


If you feel drawn to the stars and find yourself 
thinking of ways to explore outer space, then 

you absolutely must enter the ‘YouTube Space 

Lab Competition’ Along with Lenovo, NASA and 
the European and Japanese space agencies, 
YouTube is inviting everyone between the ages 

of 14 and 18 to design and send in their own 

space experiments. Once you're sure that your 
experiment is scientifically sound, make a two- 
minute video explaining it and upload it on YouTube 
before December 7, 2011. An impressive panel 

of judges, which includes Stephen Hawking 

and Guy Laliberté, will pick two winners. Their 
experiments will be conducted and streamed live 
at the International Space Station! Winners will 
get a choice to either travel to Japan to watch their 
experiment in action or have an experience of a 
lifetime at an astronaut training center in Russia 
when they turn 18! 


For more details, visit the following links: 
http://www.youtube.com/spacelab?feature=inp- 
pr-space 
http://www.good.is/post/youtube-space- 
lab-competition-will-blast-teen-science- 
experiments-into-orbit 


Black pepper, eggplant and jackfruit are amongst 
the foods that originated in India. 


The first major instance of canned food occurred in 
1809 when a French confectioner Nicolas Appert 
found that food closed in ajar does not spoil as long 
as the seal remains intact. 


Rice is the staple for about half the world’s 
population. 
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_ eeorion ke 
From field to fork 


P| Difficult 
pa Medium 


Easy 


by Veena Prasad 


ACROSS DOWN 

1. Grows in paddy fields (4) 1. Fruits taste best at this stage (4) 

5. Starch extracted from the pith of palm stems (4) 2. Lettuce (3) 

6. Penne, or macaroni for instance (5) 4. Wheat, or oat for instance (5) 

7. Consume (3) 5. Tropical fruits, rich in 8 Across (7) 

8. Essential nutrient in a healthy diet (7) 8. A diet without meat, eggs or dairy products (5) 


10. Like it scrambled, poached or boiled? (5) g. Eat like a rat (4) 

11. Nut from the oak tree (5) 12. You fry chips in this (3) 
13. ___ oxidants help prevent disease (4) 

14. Cole__ - cabbage salad (4) 


Send us your completed crosswords and 
give us your feedback! Write to 


brainwave@ack-media.com. 


2 
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SUBSCRIBE NOW! 


Brainwave Subscription at a New Discounted Price of 425 


Pay ONLY < 6ee 425! 


Get 12 issues of 
BRAINWAVE plus 


THE TIME COMPASS 
Great Empires 


BR AWN AMazins SCIENCE 
—_ 
s 


*Publisher at its sole discretion shall have the right to revise the 
offer or subscription price 


YOUR DETAILS* 


Student's Name 


Guardian's Name 


(DD MM YYYY) 


Date of Birth: | 


Address: 


City: PIN: L_L_L_L_L_| 


State: 
School: 


Class: 


Email (Student): 
Email (Guardian): 


Tel of Guardian : (R): 


Parent's Signature: 


*All the above fields are mandatory for the subscription to get 
activated. 


Why pay = 50 every month (that’s = 600 a year) 
at your news-stand to enjoy Brainwave? 


PAY just = 425* now, and every month, for the next 12 
months, you'll get 40+ pages of 


e Latest Breakthroughs 
e Easy-to-do Experiments 


© Cool Science Stuff 
¢ Incredible Ideas 


And much more... delivered right at your door! 


PLUS 


THE TIME COMPASS - 
Great Empires DVD 
worth =299! 


This set showcases the 
world’s most historic events in 
a full-colour animation style. 


You get your History lessons 
in the most entertaining and 
exciting way! 


Featuring Great Empires 
The Classical Greek Empire 
and The Imperial Roman Empire 


PAYMENT OPTIONS 


Credit Card 


Card Type: Visa L_ MasterCard |_ 
Please charge = 425 to my Credit Card Number below: 


a ee | 
Expiry Date: ulm fy be 


Cardmember's Signature 


CHEQUE / DD 


Enclosed please find cheque/DD no. |_|_L_|_|_|_ 
drawn in favour of “ACK Media Direct Pvt. Ltd.” 

on (bank) , 
for the amount Rupees Four Hundred and TwentyFive only, 


dated [o [> [mim ly |v ly | 


For any queries or further information please write to us at 
ACK Media Direct Pvt. Ltd., 

The Forum, 3rd Floor, Raghuvanshi Mills Compound, 
Senapati Bapat Marg, Lower Parel, Mumbai 400 013. 


or send us an email at brainwave@ack-media.com 
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STI ICUE: Ea e00) education 


is used in our workshops 


sen 
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E 
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r 
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c 
E 


suse 


3 issues of 
The Brainwave Advantage: 


Brainwave 
1:10 teacher to student ratio Magazine free 
Curriculum based on school syllabus with every 
100% ‘do-and-learn-with-fun’ system 


workshop 
Robotics, mechanics, RC cars/choppers and more... registration! 


p06 Honeycomb: a structure of 
hexagonal cells 


p08 Molecular gastronomy: the use 
of scientific principles and practices in 
cooking and food preparation 


pO9 Viscous: substance with a thick, sticky 
consistency 


p10 Hybrid: the result of crossbreeding 
two different species, combining the traits 
of both 


Embryo: the stage of an animal when it is 
growing in an egg or in its mother’s body 


Enzyme: a protein that speeds up a 
biological chemical reaction 


p11 Metronome: a device that produces 
ticks at regular intervals, used to mark the 
tempo in a piece of music 


p19 Germinate: begin to grow out of 
seeds and spores 


Effluent: flow of liquid waste 


OF TERMS 


p20 Compost: decayed plant material put 
on soil to provide nutrients 


Mulch: shredded vegetable matter used 

to cover the top layer of soil to protect or 
decorate it, or to discourage weeds or retain 
moisture 


Coffee grounds: the dregs that remain 
after coffee has been brewed 


p26 Condensation polymerisation: a 
reaction in which many small molecules 
combine to make one large polymer 


Saute pan: a round cooking pan with a 
long handle and a tight-fitting lid 


p28 Spacewalk: any activity by an 
astronaut in space, outside a spacecraft or 
space station 


Tarmac: paved areas of an airfield where 
planes park or maneuver 


p28 Cellulose: a complex carbohydrate 
that is present in most plants 


Cannibals: animals that feed on their own 
species 


AMAZING SCIENCE n 


BRAINWAVE 


BRAINWAVE 


AMAZING SCIENCE 


THE RACE 


TO SPACE 


An 
” ie bid 


- BRAINWAVE 


MAZING SCIENCE 


IMU AYE 
Al i We A ¥E 


WE INTERVIEW 


 ResuL Po 


As you hold the twelfth issue of Brainwave, Send us your opinions in less than 100 words 
we'd like you reminisce and tell us — to brainwave@ack-media.com. 


. : The most creative, entertaining and 
9 6} 
What do you think of Brainwave? constructive ideas will win exciting gift 


How would you like us to improve hampers! 
the magazine? Last date for entries is 12th December 2011. 
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p16 Biomimicry! 
& Tons More! 


For 8 to 12 year-olds, 
but there’s something for 
everyone! 


From 18t to 224 January, 2011 
(Open to the public on the 215¢ 
and 22nd) 


To register, call Hippocampus: The programme has been 
080-25630206 or 080-41101927 developed by Dr Utpal 
Chattopadhyay, Dr Sukanya 


For more information Sinha and Dr Shonali Chinniah 
about Curiouscity, visit from Curiouscity, with the 
www.curiouscity.org support of Hippocampus and 


or call Shonali at 99801-03061 Brainwave. 
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The Birthday Issue 


Dear Reader, 


we is a truly wondrous substance. This 
innocuous combination of hydrogen and oxygen 
has made our planet — above all others in our solar 
system — uniquely suited to sustaining life. It has 
birthed a long evolution of incredible creatures, us 
included. It drives our biologies, our seasons, our 
economies and pretty much everything in between. 
It’s hard to imagine what we’d do without it. And yet, 
today, imagine such a horrible possibility we must. 

They say that the wars of the future will be fought 
over water, not oil. That future doesn’t look very far 
off. Even as global warming and deforestation melt the 
ice caps and raise the sea levels, the world’s supply of 
fresh water is rapidly drying up. Water everywhere, 
nor any drop to drink. It’s a frightening bit of irony. 

Science, as always, presents a way out of every 
mess. In this issue of Brainwave, we take a deep, 
icy plunge into the science of water: and by better 
understanding it, we may, who knows, even learn to 
save our desperate futures. 


In other, happier news, I’m delighted to announce 
that Brainwave has just completed one year of 
existence. (If the first year alone was so amazing, 
imagine the awesomeness of whats still to come!) And 
this holiday issue, dear Reader, is our little birthday 
celebration. Come on in, make yourself at home, pour 
yourself some punch and have a slice of cake. Please 
don’t stand on ceremony: it’s a party! 


Scientifically, 
Vinayak 
vinayak.varma@ack-media.com 


Write to: ‘Brainwave’, c/o Amar Chitra Katha Pvt. Ltd., #254, 2nd Floor, 6th 
Cross, 1st Stage, Indira Nagar, Bangalore - 560038 
Email: brainwave@ack-media.com Phone: (080) 40002800 


Brainwave is published by Samir Patil for Amar Chitra Katha Pvt. Ltd. 
Forum Building, 3rd Floor, Raghuvanshi Mill Compound, Senapati Bapat Marg, 
Lower Parel, Mumbai - 400013 


Printed at: Indigo Press (India) Pvt. Ltd., Plot no. 1,C/716, Opp. Dadoji Konddeo 


Cross Road, Between Sussex and Retiwala Industrial Estates, Byculla East, 
Mumbai - 400027. 
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In which we splash 
around with sea 
monsters, leap 
with dolphins, ride 


submarines and learn 
about saving water. 
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Here’s How 
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DIY 
p.14 
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Pulp Science 
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Words tagged with a (@ are explained in the Glossary at the end of the magazine. 
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Pump it Up 


To make a coin pump, 
you will need: 


—— 
at. 


ER 


= » 
as 


SK 


2. Using the two spoke nuts, 
fix the bicycle spoke in the 
centre of the bottle cap. 


5. Place the bottom of the film 
can in water. You can pump 
water by moving the cycle 
spoke up and down. @ 


e An empty film can: Make 
a small hole in the centre 
of its lid, another one near 
the top edge of the can and 
a large hole (with a 2cm 
diameter) in its base. 

e Acoin 

e Aplastic bottle cap: Make 
a small hole in the centre, 
and a slightly larger one 
closer to the edge. 

e A bicycle spoke* 

e Two bicycle spoke nuts 


3. Put the coin into the film 
can. Next, place the bottle 
cap, with the spoke in it, into 
the can as well. 


by Arvind Gupta 
(www.arvindguptatoys.com) 


Method: 

1. Stick a small plastic flap over 
the bigger hole in the bottle 
cap. The flap should open and 
close like a hinge. 


4. Pierce the lid of the film 
can through the cycle spoke, 
and fit it onto the can. 


LIDYIV YSAD PY -YLONLAP 


*You can find spokes and spoke nuts at a cycle spare parts shop. 


Vampires 
of the Bug 
World 


Revanth Kausikan 

asks, “What is the blood 
group of a mosquito, 
given that it sucks blood 
Jrom everyone?” 


s someone who is constantly swatting 
and slapping at mosquitoes while 
others remain untroubled, I have a 


related question myself: why me?! But first, 
the mosquitoes. 


Mosquitoes (and insects in general) don’t 
have a circulatory system like ours. They 
have no blood vessels, nor do they have 
what we call ‘blood’. Instead, they have a 
greyish fluid in their body cavities called 
‘haemolymph’ which does some of the work 
that blood does in our bodies. (Haemolymph 
is that gooey stuff which oozes out when you 
accidentally step on a cockroach.) Moreover, 
the blood that mosquitoes consume gets 
digested into nutrients. For all these reasons, 
it may not be relevant to talk about mosquito 
blood groups. 


Also, not all mosquitoes feed on blood. They 
usually survive on plant nectar, but need 
protein-rich blood to produce eggs. Since it 
is only the female that lays eggs, it is only the 
female mosquito that bites. The guys are all 
vegetarian! 


Human blood was classified in 1901 
by Austrian-American biologist, Karl 
Landsteiner. He discovered that humans had 


Thal 


different blood types that had to match up 

for blood transfusion to work. Landsteiner’s 
studies have led to the creation of the well- 
known ‘ABO system’ which slots blood into 

four groups — A, B, AB and O. Each type is 
determined by either the presence or the 
absence of certain sugar-based molecules on 
the surface of red blood cells. 


UDUINY YSIULOY :YLONILY 


Coming back to mosquitoes, researchers in 
the 1970s found that these insects were most 
attracted to people with the blood group O. 
A Japanese research group confirmed this in 
2004, by having volunteers of different blood 
groups stick their arms into an enclosure 
filled with mosquitoes. (Ouch!) They found 
that those with the blood group O were 

two times more attractive to mosquitoes 
than those with the blood group A. This 

is because we secrete small quantities 

of sugar-based substances through our 

skin according to our blood group, and 
mosquitoes like the smell of some of us more 
than others. So all the jokes about some 
people having sweeter blood might be true 
after all. But this is small consolation if your 
blood group is O, as mine is. @ 
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LIFE BY THE DROP 


by Samyuktha Varma 


There may be water on Mars. But 

it will be a very, very distant future 
when Martian water can flow 
through our taps. Right now, on our 
own planet, water is a scarce resource 
that keeps us and every other living 
thing alive. Here’s what we need to 
know about preserving water 


umans are big drinkers. We need 

millions of litres of water to drink, wash, 
grow our food, run our factories, and build 
our cities. Although we live on a very wet, 
very blue planet, most of the Earth’s water 
is salty (a whopping 93% of it!). Only a small 
fraction of water is fresh and usable, and we 
utilise it for almost everything we do. In the 
future (we are 7 billion people now!), we 
will need more and more water to support 
ourselves, and will also need to leave enough 
for animals, plants and other life on Earth. 
But the tricky thing is that we have the same, 

9} fixed amount of ter that has been 

around since dinosaurs roamed the planet! 
That’s why we need to sit up and take notice 
of how much water we have left and how 
we're going to use it. 


Why is there so little of it? 


Water moves continuously, above and below 
the Earth’s surface, changing from water to 
water vapour, only to come down again as 
rain and snow (this is called the hydrological 
cycle). This is why we have a limited amount 
of freshwater available on our planet at any 
given time. 


ba? - ’ A } 


Village girls carry water home. Photo by Samyuktha Varma 


Where does your drinking water come from? 
Lakes « Rivers ¢ Ponds « Clouds and rain « 
Glaciers and ice caps * Underground aquifers 
(layers of rock or soil below the ground, from 
which water can be drawn) 
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We draw water from rivers and underground 

sources by building dams and canals and 
digging wells. Then we store this water in 
tanks and reservoirs so that we can use it 
whenever we want. But since the Earth is hot 
and dry in some places and wet and humid 
in others, not every place on the globe has 
enough water all the time. In places where 
water is in short supply, it is more expensive 
and difficult to find and store. 


In parts of the world where water is scarce, 
people spend hours collecting it from the 
nearest well or river, which may not be 
very near at all. Often, women and children 
are put in charge of this work, and end up 
carrying heavy buckets of water for long 
distances. In parts of Africa, for instance, it 
can take up to five hours to fetch water! 


We depend on water from rivers to grow 
food and keep cities and factories going. All 
the big rivers in Asia — the Ganges, Indus, 
Brahmaputra, Mekong, Yellow River and 
Yangtze — start flowing from glaciers in the 
Himalayan mountain range. These rivers 


08 


flow through and support life in the most 
densely populated parts of our planet: India 
and China. Scientists believe that climate 
change and the warming of the Earth have 
started melting the Himalayan glaciers. 
When these huge glaciers melt, they cause 
large quantities of water to flow through 
the rivers and streams that they feed, and 
this can cause floods that can destroy farms, 
homes and lives. 


Sadly, the world’s rivers are also often 

used to dump wastes. Sewage, waste from 
factories and pesticides from farms end up 
flowing into our rivers and polluting them. 
All of these must be removed from the water 
before it is safe to drink. But rivers also 
support a variety of plant and animal species. 
Hazardous wastes can ruin the habitats of 
fish, dolphins and other aquatic life. 


es es ay ™ 


You drink what you eat 


Have you ever wondered how much water it 
takes to grow the things we eat? About 70% 
of the world’s freshwater is used to grow 
food! 


If we were to think about the amount of 
water it takes to grow the food we eat, we 
would realise that when we throw away 
food, we are also wasting water. It takes 
more water to produce meat than it does to 
produce vegetables. When we waste meat, 
we are throwing away all the water that has 
been used to feed and raise the animal we 
are eating. So make sure you finish your 
chicken. 


Dirty water is a killer 


Most of us are lucky enough to open a tap 
and have water gush out when we want it. 
But huge numbers of people in our own 
country, and others in Africa, do not have a 
steady source of clean water. 


Every year, millions of children get sick and 
die of diseases carried by poor-quality water. 
Most of these diseases can be easily treated 
and prevented by simply washing hands with 
soap. Providing clean water to all the places 
around the world can prevent millions of 
children from getting sick. 


Getting out of hot water 


Although we can’t really grow more water, 
there are ways to save and reuse water 
(called ‘conservation’) with common sense 
and science. There are many things you can 
do to save water at home, like collecting 
rainwater and using it to wash vessels or 
water your garden. You can also save water 
if you don’t waste too much of it when you 
wash your hands, brush your teeth or bathe. 


And there is hope for the future. Cool new 
technology like ‘desalination’ will allow us 


Saba wg ee a PC 
(Top) An African woman fills her bow! with dirty, undrinkable 
water. Photo by Pierre Holtz/UNICEF; chicks huddle around a 
warm lightbulb in a chicken farm. It takes a global average of 
3900 litres of water to produce 1kg of chicken meat. To find 
out how much water you consume daily, visit 
www.waterfootprint.org. Photo by Larissa Sayer 


More Watery Stuff 

Play games and learn how to save water: 
http://www.wateraid.org/uk/learn_zone/ 
default.asp 

Neat project ideas: http://www.schools. 
indiawaterportal.org/ 


to remove salt from seawater so that we can 
drink and use it. But these are expensive 
processes that cannot be used everywhere 
yet. So we still need to do our bit to conserve 
the water resources that we have. Until then, 
turn off that tap tight and eat all your food. @ 


December 2011 O9 


1760. The parish of MUL HW Chapel, in 
Leeds, England, had a new pastor, Joseph 


PriestHey. It was a part-twe job. And thanks 

to a coring wife, he yaent most of the rest of 

his ttme conducting experiments as was the 
TRE ae dity of w certs ond sch 03 hes 


by Prabha Mallya 
Priestley and his scientific x 

kit were found to be most % 
curious at the beer brewery 
vext door to his house. 


Ss 
DIED EVEN 
BEFORE IT 
FELL INTO 


Ganges Sf 


He BURN Iv! 
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P RULE # 2: 

| CHECK IF 

> | ANIMALS CAN |) 
| Live THROUGH | 

|ADOSE OF IT. |] 


{ CAN HUMAN BEINGS. 
NOT A VERY HUMANE 
WAY OF TESTING, | 


“Que day, all goool things 


— Fl. 


ales ea 
mixture as having 
a “Ugh, acid 
toste”, and threw quite a few 
non-alcoholic sovla water 
parties for his friends ana 
rehations', 


1: Later on, PriesHey became a 
regular at a monthly meeting of 
a group of werewolwes, who wet 
during the full moon to enjoy 
a drink of soola water togetter. 
They were callea te Lunatics’. 


awhen Priestley found his y 
: look 


HMPH. HOW 
MEPHITIC+! A 
CONTRADICTION - 
GIVEN THAT ONE 
DRINKS BEER FULL 
OF THIS AIR, AND 
SURVIVES? 


DISSOLVED 
AND IT 
IN IT KILLED DOES HAVE 
A MOUSEY 


DELICIOUS! 
AND BUBBLY! 


AFTERTASTE. 
SIGH. : 


NOXIOUS AIR 
KILLS ON 
INHALING 


CONSUMING 
- AND ERM, 
BURPING IT 
BACK OUT. 


TTT 


Sof drink: SODA WATER. 


book on electricity, ana 
invent the pencil-eraser UW 
the process.” 


Priestley was awarded a 
grand high honour calleal 
the Copley Medal we 4772 
- “On account of the 


create erasers: none, 
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science 
ONE BY TWO...... 


WELCOME BACK TRUE BELIEVERS! 


IN THIS SCINTILLATING ALL-NEW EPISODE, WE MEET THAT TITANIC 
TWOSOME, THE AQUATICALLY EMPOWERED MEN OF MYSTERY, THE 
HYDRO-POWERED HEROES THE GRATEFUL NEWSPAPERS OF THE 
WORLD HAVE CALLED 


NO ONE KNOWS 
FOR SURE! 


oe 
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Lighter than air, the man known as 
STEAM converts each individual water 
molecule in his body into gaseous 
vapour through the absorption or 
release of kinetic energy. This change 
to water vapour takes a parcel of heat 
with it, in a process called evaporative 
cooling. The amount of water vapour 
in the air determines how long he 

can remain in his gaseous state. By 
controlling humidity, or the amount of 
water vapour in the air, he can make 
things very uncomfortable for evil- 
doers everywhere! 


Able to turn his body into 
solid ice, the hero known as 
BERG is nearly indestructible 
in his frozen state due to the 
formation of a regular crystalline 
structure in the molecules of 
water in his body. This consists 
of asingle oxygen atom bonded 
to two hydrogen atoms. The 
effect of expansion during 
freezing also enables him to 
increase in size. 


WATCH OUT TITANIC! 


Their insignia shows 
the combination of two 
hydrogen atoms to one 
oxygen atom, the atomic 
symbol for water. Is this 
ahint ata third member 
of this super-team? Have 
we only met two of the 
atoms?! 


WHO IS THE ‘0° 
IN THE 120?! 
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flow 
by Jenova Chen and Nicholas Clark 


Flow is a visually stunning game that you 
can play online from any computer, or on 
the PS3 and Playstation Portable. You will 
get to control a simple creature that looks 
like this: 


Using the mouse, you can move it towards 
smaller microorganisms and eat them. 


The more microorganisms you consume, 
the bigger and more elaborate your 
evolution. 


You can move between levels or planes by 
eating one of these special creatures: 


Certain levels feature aggressive, 
multi-segmented creatures that perish only 
when all their segments are eaten. But they 
can also eat segments of your creature to 
regrow their own parts. 


These creatures release many cells as they 
die, which can restore the health of your 
creature, temporarily increase the size of its 
mouth, or cause it to sprout decorative 
protrusions. 


The game is a joy to play from the start. 
There are no menus or buttons, and you can 
start playing immediately. ® 


So go check it out right away at 
http://interactive.usc.edu/projects/cloud/flowing/ 
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Nature’s 
Classroom sume 


What do kingfishers have to do to make things inspired by 
with bullet trains and butterfly animals, plants and insects. 


wings with mobile devices? Janine Benyus, a biomimicry 
Step into the wondrous expert, explains that it is 
world of biomimicry where “the process of learning 
technology imitates nature from nature and adapting 


that knowledge to new 
Here’s a quick quiz. What’s __ technology. It takes effort and : 
the common factor between science”. While this may not Kingfishers and 


—— ee 


the things on the list below? _ be an easy thing to do, it is Bullet Trains 
1. Velcro fasteners indeed possible. Let’s take 
2. The Japanese Shinkansen —a closer look at how nature During test runs, the super- 
bullet train which can has sparked off a bunch of fast Shinkansen bullet train 
travel at 300 km/hr ingenious products. in Japan would whizz around 
5. Dirt-repelling Lotusan at a speed of 300 km/hr. But 
paint Burrs and Velcro the trouble with the train 
4. Qualcomm’s Mirasol was its high noise levels. 
screens which can be The idea of Velcro was Every time the high-speed 
read clearly even in bright — planted in the head of its train entered and exited a 
sunlight inventor George de Mestral tunnel, air pressure changes 
when he observed burrs would cause aloud clapof =. 
Answer: Each product’s sticking to his dog’s coat ‘tunnel boom’, which could z 
design is inspired by nature. while they were on a hunting be heard up to 400m away. = 
Girip. He noticed that the burrs The train’s chief engineer, % 
Nature has spent were a great way to disperse —_ Eiji Nakatsu, was asked to 5 
approximately 3.8 million seeds, and had hooked fix the problem. An avid 4 
years perfecting the designs endings that could cling to bird-watcher, he thought s 
of the millions of species any surface that had loops, of how the kingfisher could = § 
that inhabit the Earth to suit like fur, cloth or hair. Mestral dive from low resistance air 
the different environments borrowed this idea to invent into higher resistance water, 


they live in. Now, observant the world’s first Velcro hook without causing as much as 
scientists are looking at and loop fastener. _ asplash. He then remade the 
nature and copying its nose of the Shinkansen train 
innovative mechanisms to to resemble the kingfisher’s 
create better technology. beak, which brought down air 
‘Biomimicry’ is a pretty new pressure (and hence sound) 
field of science in which by 30%, saved electricity 
biologists work hand-in- by 15%, and made the train 
hand with product designers travel faster by 10%! 
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Lotus and Wall Paint 


The lotus plant is considered 
sacred in Asian cultures 
because of its ability to stay 
squeaky clean even in the 
middle of dirty environs. 


German botanist Wilhelm 


Barthlott spent years studying 
this surprising ‘lotus effect’. 
He discovered that the 
surface of the plant’s leaf, 
which appears smooth to the 
naked eye, actually consists of 
microscopic waxy bumps that 
do not allow dirt to settle on 
it. Water droplets rolling over 
the leaf take the dirt along, 
leaving it unsoiled. This 
water-repelling principle is 


used in Lotusan self-cleaning 
paints, which stay dirt-free 
even after a rain shower. 


Butterfly Wings and 
Mobile Phones 


We think that butterfly 

wings and peacock feathers 
possess beautiful colours, 
right? Wrong. In reality, 

they have sophisticated 
structures on their wings 
which reflect light. Numerous 


wavelengths of light mix 


to create the vivid colours 
that we see. Technology 
company Qualcomm’s Mirasol 
display screens for mobile 
devices mimic the effect of 
butterfly wings with built-in 
microscopic mirrors. With 
this tech, screens can be read 
in direct sunlight and use 
less power than traditional 
displays. @ 


More from Nature’s Closet 
The inner shell of an abalone 

(a type of sea snail) is twice as 
tough as the hardest manmade 
ceramics. 


Spider silk is five times tougher 
than silk. 


Rhino horns repair themselves 
even though they have no living 
cells in them. 


The tendons of our forearms 
are twisted bundles of muscle 
fibres. This structure has 
inspired the steel cables used 
in suspension bridges. 


Pomegranate arils (the pulpy 
parts that contain the seed) 
are packed in a geometrically 
compact way, have their 

gaps filled with pith and are 
surrounded by tough skin: a 
biodegradable packing system 
that works better than plastic! 


Bibliography: 


Benyus Janine M, Biomimicr: innovation inspired by Nature, Perennial, 2002 
http://www.novomer.com/our_vision.php; http://news.bbc.co.uk/2/hi/science/ 
nature/6904175.stm; http://www-velcro.com/about/history.html; http://www. 
youtube.com/watch?v=AzCcJD1RSel; http://webecoist.com/2011/01/14/brilliant- 
bio-design-14-animal-inspired-inventions/?ref=search; http://www.asknature. 
org/product/28dac96ae850e097 2f1a61db94844994: http://www.japanfs.org/en/ 
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THE STORY OF THE First NAVIGABLE SUBMARINE: ee @ 


THE DREBBEL 


by Aparna Kapur 


Built by Cornelis 
Jacobszoon Drebbel in 
1620 

Designed by William 
Bourne 

0) A steerable submarine 


4th century BCE 
Aristotle describes a diving 
bell, one of the earliest forms 


of asubmersible vessel. 
“They enable the divers to 
respire equally well by letting 
down a cauldron...’ he says. 


glish natural philosopher 

shop John Wilkins describes the 
ilitary advantages of submarines 
in his book, Mathematical Magick. 


W Mm 


The French Plongeur is launched. 
It is the first submarine that is 
echanically powered. 


Wooden frame covered 
with waterproof leather 


Carried sixteen 
passengers 


The Drebbel is built by Anglo- 
Dutch builder Cornelius 
Jacobszoon. 


French physicist Denis Papin’s Fourteen types of submarine are 
submarine designs arethefirstto patented so far. 

use pressure and water intake to 

make the submarine sink. 


Jules Verne writes Twenty “When | wish to rise to the level of 
Thousand Leagues Under The the sea, | only let off the water, and 
Sea, describing the Nautilus, a empty all the reservoirs if | want the 
submarine that predicts future Nautilus to emerge from the tenth 


technology in size and functions. part of her total capacity,’ he writes. 


Snorkel tubes floated 

above the surface 0 napan. Th ssium 
directing air supply compounds, which absorbed ca om the 
inside the sub air. 


a” - Remained submerged 
_ for three hours, during 
which it travelled from 
Westminster to 
Greenwich and back 
/ Was submerged by 
contracting the sides 
and rowing downwards 


© Required six oars to 


move it ~ 
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1776 1800 1862 

Turtle, designed by David Nautilus, designed by American Alligator, the first US submarine to 

Bushnell, is the first military inventor Robert Fulton, is tested. | use compressed air for air supply, 

submersible and accommodates It is one of the earliest human- is launched. 

one person. powered submarines. 

1897 1906 1967 

Holland VI, built by Irishengineer U1, the German Navy's The first Indian submarine, INS 

John Philip Holland, is launched. first U-boat (derived from Kalvari, is launched. 

It is the first submarine to be ‘Unterseeboot’ or ‘undersea 

commissioned by the US Navy. boat’), is commissioned. 


I 
SPY 
FINS 


by Divya Panicker 


From leaping into the air, to 
spinning around and surfing 
along with boats, find out 
what tricks playful dolphins 
get up to 


As part of my daily routine at 
the WDCS centre, I had to do 
‘shorewatches’. This involved 
scanning the sea for dolphins 
with binoculars for ten 
minutes, every hour during 
the day. Many days went by 
without a sign of dolphins. 

It was particularly tough on 
cold winter days when the 


north wind blew right in your 


face. However, when I did 
spot dolphins, it was always 
the highlight of the day. On 
some days, I headed out to 
sea on a boat to get a closer 
look at dolphins and carry out 
‘photo identification’. This 
process involved identifying 
individual dolphins by taking 


clear pictures of their dorsal 


fter I finished my higher 
Aes I stumbled 
upon a chance to 
study bottlenose dolphins 
at the Whale and Dolphin 
Conservation Society (WDCS) 
in Scotland. My workplace 
was set in a village called 
Spey Bay. It was surrounded 
by farms on the east, the 
North Sea on the north and 
the estuary (a coastal water 
body where both river water 
and seawater flow in) of 
River Spey on the west. The 
estuary attracted a whole lot 
of marine wildlife starting 
with migrating salmon, seals 
and dolphins that came to 
feed on the salmon and a host 
of estuarine and terrestrial 
birds. Every sunset was a 
special one, filled with a 
flurry of animal activity. 
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fins (these fins vary from one 
dolphin to another, thanks to 
unique markings, cuts and 
shapes). 


Meet the Bottlenose 


I had my first encounter 
with bottlenose dolphins 
when I was on a boat doing 
research. A mother and a 
calf came right up to the bow 
of the boat (the front). The 
mother kept herself between 
the boat and her calf so that 
she could protect her young 
one, and the duo surfed ever 
so gracefully on the waves 
created by the boat for a 
minute before they vanished. 


Bottlenose dolphins are 
often found surfing at the 
bow of boats in this manner, 
and it’s called ‘bow riding’. 
Experts say that this is a 


Bottlenose dolphins, with their 
distinctive dorsal fins. Photo by Bea Chater 


form of sport or play for 

the dolphin. Another thing 
bottlenose dolphins do is leap 
out of the water, a behaviour 
known as ‘breaching’. Again, 
dolphins breach a lot while 
playing. I remember two 
dolphins doing back flips 
together five times in a row! I 
marvelled at the coordination 
between them and how they 
managed to match their 
moves to the second, without 
crashing into each other. 


<< Meet the Humpback 


After a stint at WDCS, 
IT returned to India and 
continued to work in the area 
of wildlife. But I realised that 
I missed the aquatic world, 
and set out to find out more 
about India’s marine life. I 
had heard that the port city 
of Kochi in Kerala was home 
to dolphins and decided to 
explore the region. I took a 
ferry from Kochi’s mainland to 
a water-bound region called 
Fort Kochi and sat at a seaside 
restaurant gazing at the 
estuary for half a day. Many 
boats of different sizes went 
by, including s, tourist 
vessels, huge cargo ships, 
speed boats and 

ts. But the boats were 
travelling in all directions and 
at varying speeds. From my 
previous experience, I knew 
that although dolphins bow 
ride, it’s usually with boats 
that move in a set direction 
and at a constant speed. It was 
hard to imagine dolphins in 
the middle of all this traffic! 
But much to my astonishment, 
a fin suddenly bobbed up, 
and then another. These 
were unmistakably dolphins 
looking for food! 


But this species was different 
from the bottlenose dolphins 
in Scotland. Kochi’s dolphins 
have a distinct hump just 
under their fins, which is a 
feature of the ‘Indo-Pacific 

~ humpback dolphin’. They’re 
A humpback dolphin breaches. PI ) pinkish-grey in colour, live 
very close to the shore, 


December 2011 21 


< 


Aschool of spinners. Photo Steve Dunleavy 


within a depth of 20m, and 14, times before falling back humpback dolphins choose 
frequently swim to estuaries into the water! the crowded, polluted and 
to feed themselves. They boat-filled estuary of Kochi as 
also do not jump out of the I’m sure that there are many _ their home. Surely, there must 
water as much as bottlenose —more to add to the list, but be something interesting 
dolphins do. sadly, marine mammals happening underwater! 

are not studied enough in 
The Spinners India. We need to carry out ~— Divya Panicker is a 

more research and to do conservation biologist who 
In case you didn’t know, this, we need more marine works at the National Centre 
India is rich in marine biologists. As forme, I would for Biological Sciences, 


dolphin species. Apart from like to study why Indo-Pacific Bangalore. 
humpback dolphins, we also 

find bottlenose dolphins : 

along the country’s coast (but More Fin Facts 

these area simaller dexdion Dolphins are mammals not fish, 
of Scotland’s dolphins). and give birth to their young. 
Then there’re the Irrawady 
dolphins, which are found in 
the brackish waters (a mix 

of fresh and salt water) of 
Chilika and the Sundarbans 
on the east coast of India. 
Along the coastline, energetic 
spinner dolphins have also 
been spotted, which not only 
leap, but can also spin up to 
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Just when you thought it was safe to 
get into the water, monsters mythical, 
fictional and palaeontological, lurk 
below the surface 


by Shalini Srinivasan 
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crocodile-seal-sometimes- 
turtle-y creature you 
mightve noticed carved 
into the doorways of Hindu 
temples. Sometimes it has 
an elephant’s trunk ora 
peacock’s tail. In Indian 
mythology, it’s the ‘vahana’ 
or vehicle of river Ganga 
and of Varuna, the god of the 
oceans. Real life counterparts: 
the Ganges river dolphin, 
the gharial (a crocodilian 
with a long thin snout and 
a pot-like blob at the end), 
and the mugger or Indian 
crocodile (mugger sounds a 
bit like makara, doesn’t it?) 


Loch Ness Monster 


Loch Ness is a deep, gloomy 
lake in Scotland, believed 

to be the home of a giant 
unknown monster. Some 
cryptozoologists (people 
who wander around looking 
for possibly non-existent 
creatures like yetis. The polite 
word, if you ever meet one, 
is ‘cryptid’) think it may be 
a surviving dinosaur from a 
family called ‘plesiosaurs’. 


a OS ee 


Leviathan 


The Leviathan is a biblical 
water monster — variously 
drawn as a giant whale 

or with a dragony-snakey 
shape. These days, the word 
Leviathan is used mostly for 
whale-shaped things. Famous 
fictional Leviathan: Moby 
Dick, a white sperm whale. 
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Kraken 


These are mythical giant 
octopus-shaped creatures 
that were said to live off the 
coast of Norway and Iceland, 
and supposedly attacked 
ships. HP Lovecraft’s horror 
stories star one such giant, 
evil water-dwelling monster 
named Cthultu (pronounced 
ik-thool-tu). Real life 
counterparts: the giant squid, 
which can grow up to13m 
long, and the colossal squid 
that can grow 14m long! 


: wt 


Mermaids : 
(and Sirens) 


Mermaids and sirens are 
probably the pleasantest 
people on this list, if it weren’t 
for the sirens’ unfortunate 
habit of luring sailors with 
their songs and wrecking 
their ships. But mermaids 
have a much nicer, albeit 
more depressing reputation, 
mostly thanks to the Hans 
Christian Anderson’s fairytale 
The Little Mermaid. Real 

life counterparts: dugongs 
and manatees that together 
belong to the order of sea 
cows, called ‘Sirenia’. They 
tend to be shy, vegetarian and 
quite peaceable. They are 
also — somewhat distantly — 
related to elephants. 
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A giant sea serpent that 
encircles the world in Norse 
mythology. Norse people 

(aka Vikings) believed that 

at Ragnarok, the end of 
world, J6rmungandr would 
rise out of the oceans and 
spew venom everywhere, 
poisoning the skies. Water 
snakes show up in all kinds 

of mythology — Babylonian, 
Greek, Indian (some evil 

like Kaliya and some terribly 
helpful like the massive Adi 
Sesha on whose coils the god 
Vishnu is said to rest). There 
is also the wonderfully-named 
Yacumama which is said to 
attack people near the mouth 
of the Amazon river. 
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Trivia: 
Tim Dinsdale, an English 
aeronautical engineer, quit his job 
and spent twenty years trying to 
The Loch Ness monster has a prove that the Loch Ness monster 
Canadian cousin Ogopogo, who is — exists. 
said to live in Okanagan Lake and Mermaids are considered bad 


is believed to have been sighted 
since the 19th century. 


luck according to British legends 
because they are supposed to 
trick sailors into believing that 
land is near. 


AMAZING, 
GOBSMACKING 


WATER 


by Dr Utpal Chattopadhyay / Curiouscity 


Water is all around us. It holds the key to life on 
Earth. But water is not only important, it is also a 
really interesting substance with some very unusual 
properties. Let’s discover the liquid in all its boiling 


and freezing forms 


Water has Three 
States 


For starters, water may be 
the only thing on Earth that 
exists in all three states 
simultaneously — solid, 
liquid and gaseous. You have 
probably noticed in your 
kitchen at home that water 
freezes at o° Celsius (C). And 
water boils at 100°C. But 

this happens only when the 
water you are trying to boil 
or freeze is at sea level (that 
is, in a place which is at the 
same level as the surface of 
the sea). If the water is higher 
or lower than sea level, 

the air pressure changes, 
and the water will freeze 

or boil at slightly different 
temperatures. 


Icy Games 


Let’s begin by melting 

ice. The rule is that if you 
apply more pressure on any 
material, the temperature 


at which it melts (called the 
‘melting point’) increases. But 
this isn’t the case with ice! 
Under higher pressure, the 
melting point of ice reduces. 


You can check this out for 
yourself this by trying an easy 
experiment at home. (See 
pictures.) Take two small ice 
cubes. Place them between 
your fingers and press them 
together. Hold them like this 
for half a minute and then 

let go. Chances are, the two 
cubes will stick together. 
Why does this happen? 

When pressure is applied, 
the melting point decreases 
to less than 0°C (the normal 
melting point of ice). But 
because the ice is already at 
o°C, it begins to melt at the 
point of contact, i.e. where 
the two cubes are touching. 
Then as soon as the pressure 
is removed, the water formed 
at the point of contact of the 
two cubes, freezes again and 
the two ice cubes become one 


block. You may have seen kids 
playing with snowballs in cold 
countries. This same process 
of melting and refreezing 
could be the reason behind 
how snowballs are made. 
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Bubbling Martian 
Water 


Now how about boiling some 

water? Again, this depends on 
the pressure applied to it. But 
in this matter, water behaves 

like any other liquid. 


If the pressure is lower, water 
will boil faster, and vice versa. 
For instance, water will boil 
at a lower temperature on 
a mountain top. Recently, 
scientists have found 
evidence of water on Mars. 
But the Red Planet has a very 
thin atmosphere (and hence, 
lower pressure). So most 
of the water on the planet 
boils and turns into vapour. 
Scientists are still trying to get 
to the bottom of how much 
water actually exists on Mars 
and in what form. You can go 
to Nasa’s website ‘Journey 
to Mars’ at http://www. 
exploratorium.edu/mars/ 
teachers/onmars.html to find 
out more. You can test how water boils at room temperature using a syringe. 
When a vacuum is created, the pressure reduces, and water boils at a 
FYI: Water is Heavier _ temperature lower than 100°C. 
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than Ice! 

volume when it freezes into In subzero temperatures, a 
You may have heard of ice. This makes ice lighter layer of ice floats on the top 
icebergs floating in the sea. than water, making it possible of water bodies like lakes. 
This happens because of yet __ for it to float on water. This prevents the water 
another mysterious property below from turning into 
of water. Most liquids become This behaviour of water is ice, allowing marine life to 
dense or heavy when they crucial for animals which survive in the water under 


freeze. But water expands in live in water in cold climates. _ the ice. @ 
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IT WAS A MOONLIT NIGHT IN THE 
BANYAN LAGOON, AND GOOMA WAS 
ON ALERT IN BULLRUSH PARK. 


VOR, 


oy 


* —~\ EN 
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AX WWbpalrn i 
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Q 


(4 DID YOU PERCHANCE 
NOT HEAR Me? | SAID, 


WHO GOES THERE? 


No, YOU DIDN'T. 
WHAT YOU ASKED 
WAS ‘WHITHER 
GOEST THOU?’ 


“8 


» @ 


oo 


OH, IS THAT 
WHAT THAT 
MEANS? 
ANYWAY, WHY 
DIDN’T YOU 
ANSWER? 


MY CLASSICAL 

LATIN DOESN’T 

STRETCH ALL 
THAT FAR. 


| KNOW THAT SOUND! 
IT’S THAT CURSED DE 
HAVILLAND GANG. 
THEY'VE BEEN RAISING 
CAIN AROUND HERE 
THE a FEW NIGHTS. 


THE DE. HAVILLANDS? 
YOU REFER TO THE 
NY MOsQuiTo MENACE? 


Do you 
HEAR THAT? 


Vg 
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ARUN, OWL, RUN! 
WE SHALL NOT 
LET YOU FLy! 


LE HA-HA! 
PERHAPS ‘IS 
FAZZER WAS 
A ‘AMSTER! 


CAN WE GO DOWN 
FOR ANOZZER 
PASS, BOSS? 


THE FOLLOWING DAY, GOOMA SOUGHT OUT THE . 
DRAGON FOR HELP WITH THE MOSQUITO MENACE. 


WOE IS ME, DRAGON! | 
HAVE NEVER BEEN SO 
BADLY STUNG IN MY LIFE. 
CAN NO ONE RID US OF 
THESE FLYING FIENDS? 


GO AHEAD, MON CHER, 
BUT MAKE IT QUEECK. 
WE MUST FLY ON -- | 
HAVE ZE CRAVING FOR 
SOME FRESH BLOOD. } 
| You HAVE COME To} 
| THE RIGHT PERSON| | 
FOR THE JOB, | 
GOOMA. HERE’S 
WHAT | WANT YOU 
TO DO... 


AND SO A CANNY PLAN 
WAS HATCHED... gage: 
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THE DRAGON SAID 
WE SHOULD ALL BE 
OUT IN THE OPEN, 
TO DRAW THE DE 
HAVILLANDS HERE. 


| DO HOPE You! POSITIONS! 
KNOW WHAT 
YOU ARE 


DOING, OWL. 


SUDDENLY, FROM AMONG 
THE BULLRUSHES... gage 


LAY INTO 
THEM, MY 
HEARTIES, 

AND MAKE IT 

STING! 


IN THE ANNALS UMMM... 


MY DEAR DRAGON, \E mm OF LAGOON mul DRAGON? ARE 


WE OWE YOU A BIG HISTORY, ONE... am My YOU THERE? 
DEBT OF GRATITUDE. fa 


H...H...HOLD YOUR 


I'VE BOUGHT IT, 
Boss! ADIEU! 


LOOK DOWN ZERE! ZEY 
ARE SITTING DUCKS. 


ALSO ZE OWL, OZZER 
BIRDS, SOME RATS... 


WE'VE GOT THEM 
ON THE RUN, 
Boys! WELL DONE! 


WHEN DRAGON GOES, NO ONE 
KNOWS ~- OLD LAGOON SAYING. 


-——~ 


MASTER HU FLU LO SAY: ALTHOUGH BIRDS AND BATS ALSO KNOWN TO EAT 
MOSQUITOES, DRAGONFLY IS CHIEF PREDATOR OF PESKY STINGING INSECTS. 
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THE LIFE AND TIMES OF 
KALAPING THE UTOPIAN nx mn 


KALAPINI IS BORN ATA THE SAME YEAR, THE GREAT 

BIOTECH INCUBATOR. SHE GLOBAL PEACE ACCORD KALAPINI PROGRAMS 
IS ONE AMONG 27 OF THE IS SIGNED IN BANGALORE HER FIRST SWARM OF 
WORLD'S FIRST BATCH OF BY THE CHAIRMEN OF THE FEMTOBOTS. 
DISEASE-FREE GM BABIES. FORTUNE-25 NATIONS. 


SHE MAKES THEM TEENAGED KALAPINI “SHOULD | USE MY SUPER 
ALCHEMISE A PILE OF SAND FACES THE BIGGEST INTELLIGENCE FOR GOOD 
INTO AN EVEN BIGGER PILE PHILOSOPHICAL OR EVIL?” HER MUM CALLS 
OF HER FAVOURITE CANDY. CHALLENGE OF HER LIFE — HER DOWN FOR DINNER, 
SO SHE POSTPONES THE 


DILEMMA INDEFINITELY. 
32 


THE GLOBAL POPULATION AND A CONSORTIUM AT LONG LAST, OUR HEROINE, 


STABILISES AT 9.4 BILLION, OF TRILLIONAIRE — NOWAN EMINENT NEO- 

AND BEGINS ALAZY AND PHILANTHROPISTS ALCHEMIST — FALLS IN LOVE 

PROSPEROUS DECLINE. REGENERATES ALL THE AND GETS MARRIED TOA 
DEAD RAINFORESTS OF THE CANADAMERICAN CYBORG 
WORLD, IN A BREATHTAKING NAMED PLUM. 


DISPLAY OF CORPORATE 
SOCIAL RESPONSIBILITY. 


HAVING SOLVED THE A PERFECT CYBORG BABY IS ON KALAPINI’S 95TH 
CLIMATE, FOOD, WATER, BORN TO KALA-PLUM. THEY BIRTHDAY, WHILE SHE’S OUT 
POPULATION AND TAKE THE WEEK OFF WORK FORA MORNING JOG, A 
BIODIVERSITY CRISES, AND PARTY LIKE IT’S 2099 GRAND PIANO FALLS OUT OF 
PLANET EARTH TAKES A DAY (WHICH, HAPPILY, IT 1S!). A 300TH FLOOR APARTMENT 
OFF WORK TO PARTY LIKE WINDOW AND ONTO HER 
IT’S 2099. HEAD. SHE DIES WITH ASONG 


ON HER HEART AND A POLITE 
CURSE ON HER LIPS. 


POST SCRIPT: “Poor DEAR! SHE DIED SO YOUNG!” SAY KALAPINI’S CENTENARIAN FRIENDS. BUT 
HER DEATH REDUCES THE WORLD'S POPULATION TO AN AUSPICIOUS 7 BILLION, AND SO SHE LIVES ON 
IN STATISTICAL CHARTS AS A SIGNIFICANT GLOBAL MILESTONE. GOOD FOR HER! 
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B10 


THE WORLD'S 


WEIRDEST 


UNDERWATER STUNTS 


by Sangeeta Bahuguna 


10) 


ARCHERFISH: This tiny 10cm 
creature has a mouth that 
looks like it could whistle 
Beethoven’s Fifth Symphony. 
With its glorious pout, it can 
shoot a 15ft-long water jet 
and bring down juicy insects 
from overhanging branches. 
A very skilled marksman, it 
usually gets its prey in the 
first shot. Despite the fact 
that light from the prey to 

its eye gets refracted at the 
air-water boundary, the smart 
archerfish sees through any 
visual distortions. 


09) 


RED ROCK CRAB: Ever been 
pinched black and blue by 
someone? Believe me, the 
hardest human pinch can’t 
possibly compare to that of 

a red rock crab. An average 
adult human male can grip 
an object with a force of 100 
pounds per square inch (PSI). 
The seven-inch red rock crab 
can pinch with almost twice 
the force: 177 PSI. Yeooow! 
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Move over comic book heroes and 
boy wizards, surfboarders and jet- 
skiers, and make way for the real 
superheroes: sea creatures! This 
month, we’re proud to present 

the world’s craziest water stunts. 
Punching, munching, stinging, 
shape-shifting, even immortality — 


everything is possible underwater. 


Archerfish 


08) 


MIMIC OCTOPUS: This 
awesome shape-shifter could 
star in its own X-Men movie! 
To scare off its predators, this 
octopus can contort its body, 
change colour and mimic 

the shape and behaviour 

of 15 different species. For 
example, if it’s being attacked 
by a damselfish, it takes the 
shape of a banded sea snake 
by changing its colour to 
black and white, drawing in 
six of its arms and waving 

the other two in opposite 
directions. Scary stuff no? 


w 


STARFISH: Amputation is not 
a problem for this creature. 

If the starfish happens to lose 

a limb or two in a fight or a 
predator attack, it doesm’t 

worry too much. Fact is, it 

can regenerate that part and 
sometimes even grow a whole 
new starfish from a lost limb. 


Mimic Octopus 


PLATYPUS: Move a muscle 
and this guy’s onto you 
instantly. Is a superpower 
called ‘electroreception’ 
which allows the platypus to 
zero in on its prey by sensing 
electric fields generated by 
muscular contractions. And 

it can manage all this in the 
deepest and darkest of waters. 


05) 


MANTIS SHRIMP: Just about 
three inches long, mantis 
shrimps pack the fastest 
punch of any animal’s — at 
50mph — and with the force 
of a bullet. Their mean 
punches can shatter one-inch 
thick aquarium glass and crab 
shells, effortlessly. 
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PACIFIC HAGFISH: This has 
got to be the slimiest stunt 
ever. The Pacific hagfish 


emits mucus (loads of it, in 


fact, a bucketful of it, in just 
a few minutes) to fend off 
predators. It turns into a slime 
cocoon and if a fish tries to 
eat it, the slime clogs its gills 
and suffocates it. The slime 
of a hagfish also expands: 
each fibre, no thicker than a 
thousandth of a millimetre, 
can grow to 20 inches within 
minutes! When the predator 
is gone, the hagfish wipes 
away the slime by tying itself 
into a knot, and passing the 
knot along its body. Look ma, 
no hands! 


Mantis Shrimp 


w 


ELECTRIC EEL: More closely 
related to catfish than eels, 
the electric eel can generate 
strong electric currents 

to shock, maim or kill its 
victims. It’s able to produce a 
shock of 500 volts, which in 
human terms, can cause very 
serious burns and even death. 
Now that’s a shocker! 


02 


BOX JELLYFISH: Care for 
500,000 injections in a 
second? The box jellyfish 

has the special skill of 
making 500,000 punctures 
and injecting deadly venom 
into its unfortunate prey, all 
within a split second. Each 
of its tentacles has about 
500,000 harpoon-shaped 
microscopic mechanisms that 
inject the venom. No surprise 
that it is considered the most 
venomous creature in the 
world. 


Box Jellyfish 


01 


IMMORTAL JELLYFISH: And 
the winner of our weird 
water stunts countdown is 
the Turritopsis nutricula, 
also known as the immortal 
jellyfish. It can pull off an 
amazing age-reversal stunt 
by going from fully-matured 
to infancy! While several 
other animal species can 
regenerate part of their 
DNA, the immortal jellyfish 
is the only animal that can 
revert back to an infant state, 
starting the whole game of 
life over and over again as 
many times as it wants to. 
What the fish...! @ 


- 
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Going to Sea 


ba Difficult 
_ Medium 


Easy 


ACROSS DOWN 

1. Enormous wave created by an earthquake 1. Occur on ocean shores because of the Moon’s 

under the ocean (7) gravitational pull (5) 

4. Spiny ___fish: a common shark (3) 2. Whales frequently swim to the surface for this (3) 

6. Seashores may be sandy or ____. (5) 3. Very flat, has no bones, and packs a sting (3) 

8. A ____fish has five or more arms. (4) 5. The ____ squid is a little smaller than the colossal 

g. Killer whale (4) squid (5) 

11. More than 70% of the Earth’s surface is 7. Reef builder (5) 

covered by this (5) 10. The depths of the ocean floor where no light 

13. You can do this all day on a beach (5) penetrates (5) 

14. Blue-blooded, eight-armed mollusc (7) 11. The Portuguese man-of-____, a floating colony of 
polyps (3) 


12. The ___-tail or grenadier: a deep sea fish (3) 


Send us your completed crosswords and give us 
your feedback! Write to 


brainwave@ack-media.com 
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by Sasikanth C 


Maths has many uses 
apart from scaring the 
heebie-jeebies out of you. 
Like making noodles! 


Maths makes the world 

go round. Itis a universal 
language that is shared by 
the billions of people on the 
planet, regardless of country, 
culture or age. ‘Pi’ is always 
5.14 and ‘e’ is 2.71! We cannot 
all speak Swahili or Spanish 
or Bengali, but we can 
communicate in the shared 
language of mathematics. 


Maths helps you cook. 

To cook lipsmacking food, 
different ingredients must be 
used in the right proportions. 
Add too much salt and your 
favourite noodles will not 
taste so good anymore! 


In maths, this relationship 
between ingredients is called 
a ratio. If 1 cup of raw noodles 
requires 2 cups of water to 
cook, the ratio is written as 
1:2. 


But how will you calculate 
how many cups of raw noodles 
are needed to cook for your 
brother and dad as well? And 
how much water will you 
need? 


MDUNY YSawWog :ys4onjapy 


To calculate the quantity of the ingredients, we need to figure 
out the proportions like this: 

1 cup of raw noodles and 2 cups of water = 2 portions 

How many cups of noodles and how many cups of water = 5 
portions? 


This can be written as 
1 cup ofraw noodles — 2 portions of noodles 


x cups of raw noodles 7 5 portions of noodles 


To find out what ‘x’ is, multiply the numbers like so: 
x times 2 = 1 times 5 


2X =3 
x= 3/2=1.5 

And, 

2 cups of water 2 portions of noodles 
ycupsof water ‘4, portions of noodles 


To find out what ‘y’ is, multiply the numbers like so: 

y times 2 = 2 times 5 

ay =6 

y = 6/2 =35 

And so you need 1.5 cups of raw noodles and 5 cups of water! 


Try this: If you have to cook for 5 people, what would x and 
y be? What would their values be, if you have to cook for 8 
people? @ 


If you'd like us to crack a particularly tricky math topic you're struggling 
with, email us at bwlab@ack-media.com. 
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SOLUTIONS 


Solution to Cross Section, Issue 12: 


“From Field To Fork” 


11 


A : 


The winners of the WYSIWYG 
contest in the tenth issue (p30) 
of Brainwave are: 


DD Jimulia, Aarati Joshi and Safdar 
Ulde. The numbers in the picture were 
frequencies and the patterns were the 
Chladni patterns (named after discoverer 
Ernst Chladni) corresponding to those 
frequencies in a guitar. 


These patterns, usually formed by 
sprinkling fine sand on a vibrating surface, 
depict the patterns created by various 
frequencies and can be used to determine 
the sound frequencies of anything from 
telephones to music. 
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In the contest of Issue 
10, we asked you to 
design a soundscape. 


The winner of the contest is 
Yash Garg. Congratulations, 
Yash! Your secret surprise 
prize is on its way! The 
runners-up, who will win 
Brainwave t-shirts and 

audio books from Karadi, 

are Priyanka Danda and 
Hrishikesh Athreya. To listen 
to the winning entries, log on 
to www.bwmag.in. 


Watch this video to see what we’re talking 
about: http://www.youtube.com/watch?v=AS 
67HA4YMCs&feature=related 


You can also learn more about this 
fascinating phenomenon through this TED 
talk by Evan Grant : http://www.ted.com/ 
talks/lang/en/evan_grant_cymatics.html 
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When temperatures fall below O°C, water on the 


sur 


face of lakes and rivers, freezes and turns into 


asheet of ice. The ice then floats, preventing the 


Wa 
Wa 


ter under it from freezing. But at times, the 
ter below pushes through cracks in the ice above 


it. This water then freezes, making the existing 
layer of ice thicker. The process goes on, sometimes 


for 


These slabs of ice, called ‘naleds, melt very, very 
slowly. 


A Mongolian engineering firm, ECOS & EMI, is 
trying to artificially create naleds on the Tuul 
river. Their plan is to drill holes in ice, and let the 
water out, which will then freeze to form another 
layer, and so on. The idea behind creating and 
maintaining this growing block of ice is to save a 
piece of winter for the sunny days, literally. So the 


scientists hope that not only will the naleds cool the =~ 
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Mongolian capital Ulan Bator, but as the ice slowly 


me 


drinking water for months! 
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1 
Its, it could also irrigate the city and provide 
1 
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very interesting: 


Arun Vis hnu 


I was surfing the internet 
when I got a brainwave. Why 
not read this month’s issue of 
Brainwave?! From music to 
my ears to food for thought... 


an amazing transition. Thanks 


BwWi! 


Sreecharan Sankaranarayanan 


BRAINWAVE 


Life on Earth 


is made up of six basic elements — 


carbon, hydrogen, oxygen, sulphur and phosphorus. 


grow on arse 
phosphorus! 
replace phos 


their DNA with arsenates. 


All these elements are essential for life to exist. 
But in 2009, an American microbiologist called 
Felisa Wolfe-Simon discovered bacteria that could 


nic, which is poisonous, instead of 
The bacteria, known as GFAJ-1, could 
phates (phosphorus compounds) from 


The reason this is such a ground-breaking (and 


controversia 
belief around 


) discovery is that it shakes the entire 
which life is believed to exist. If the six 


basic elements of life are dispensable, it increases 
the possibility of alien life forms existing in places 


where we've 


never even considered looking! 
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pO5 Transfusion: taking blood from 
one individual and inserting it into the 
circulatory system of another 


p07 Freshwater: water containing a very 
low content of dissolved salt 


p08 Canals: a manmade waterway 
connecting one water body with another 


p13 Kinetic energy: energy of an object 
in motion 


Crystalline structure: a regular three- 
dimensional molecular structure 


p16 Burrs: seed pods with sharp features 
that tend to stick in fur or clothing 


p17 Botanist: a scientist who studies 
plants 


Wavelength: the distance between the 
peaks of a wave 


Tendons: a tough, fibrous tissue that 
connects muscle with bone 


Pith: the inner membrane of a 
pomegranate where the seeds are packed 


OF TERMS 


p19 Snorkel: a hollow, retractable tube 
that allows ventilation 


p20 North wind: a wind blowing from 
the north that marks the beginning of cold 
weather 


Dorsal fin: fin located on the backs of fish 
and some marine mammals 


p21 Ferries: small ships used to transport 
people or goods from one port to another on 
a regular basis 


Dredging boats: boats used for 
underwater excavations to clear the 
sediments 


p34 Refract: change in the direction of 
light when it passes from one medium to 
another 


Amputation: cutting off a limb 


p35 Mucus: a slippery secretion from 
membranes in the body 


What's [YOUR fl amazing t 
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P24 Blobfish! 
P08 Impossible Figures! 


p10 


Loopy Twists! 


For 8 to 12 year-olds, 
but there’s something for 
everyone! 


From 18 to 224 January, 2012 
* (Open to the public on the 215¢ 
and 22nd) 


To register, call Hippocampus: 
080-25630206 or 080-41101927 


For more information 

about Curiouscity, visit 
www.curiouscity.org 

or call Shonali at 99801-03061 


The programme has been 
developed by Dr Utpal 
Chattopadhyay, Dr Sukanya 
Sinha and Dr Shonali Chinniah 
from Curiouscity, with the 
support of Hippocampus and 
Brainwave. 
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Beginnings 
Happy new year, good Reader! 


anuaries begin with a flurry of specific questions 

(as every new endeavour should!): what 

resolutions should you make and follow? how will 
you fare in your exams? will pigs fly? etc. 


In the world of science, such questions are often 
rhetorical. For instance: what, we ask, is the shape of 
things to come? Believers in pseudoscience predict 
that the world will end horribly this year. (We urge 
such people to read Brainwave, so that they may 
regain a significant portion of their un-doomed lives.) 
Mathematics, it turns out, is great gauge for the shapes 
of things. 2012, Mayan flimflammery notwithstanding, 
is a significant year for the world of numbers. For one 
thing, it’s a leap year, which means that the past three 
years worth of chinless Februaries are about to assert 
their rights and lay claim to an extra day. 2012 also 
marks the birth centenary of the great mathematician 
and code-breaker Alan Turing (who also famously 
fathered the concept of Artificial Intelligence in 
computing). It looks to be a good year for numbers. 


Which is just as well. In this action-packed issue 
of Brainwave, we use Geometry to help refine our 
vision of the world. Elsewhere in these pages, we take 
a deep longing look at dosas, 3D printers, zombies, 
cauliflowers and lots else. Hang on tight for the ride! 


Scientifically, 
Vinayak 
vinayak.varma@ack-media.com 
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by Arvind Gupta 
(www.arvindguptatoys.com) 
You will need: Method: 
e Filter paper 1. Stick strips of filter paper 2. Make a big dot, eacha 
e A glass on a long pencil. different colour, towards the 
e Sketch pens or whiteboard end of every strip. 
markers 
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5. Place the pencil on the 4. Fill the glass with water, 5. Wait for a while, and you'll 
glass, letting the filter paper until the ends of the strips see interesting things happen 
strips hang down into it. are just touching the water. on the paper strips. 


Why dark dots 
change colour: 
The process that separates 
nixtures into their individual 'G 
components is called 
chromatography. A mixture 
contains different types of 
nolecules. The speed with 'G] 
which these molecules react to 
water (called solubility) usually 
varies. Chromatography uses 
this property of liquids to 
separate them. So as the filter 


6. The coloured dots will 
seem to have climbed up the 
paper and settled themselves 
at different heights. Darker 
shades like black and brown, paper absorbs water, dark 
will seem to have divided : dots separate into the various 
themselves into different colours that make them up. 
colours! 
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Try This: 


Now that you’re aware of this 1. Make a small hole in the 2. Draw five or six coloured 
fascinating effect, you can centre of a filter paper disc. dots around the centre, 
create interesting patterns spaced apart. 


3. Fold a tissue paper into the 4. Keep this contraption in a 5. You will notice beautiful 


shape of a cone, and insert glass of water, such that the patterns emerge on the disc. 
the tip of the cone through the base ofthe tissue papercone Arrange the dots differently to 
hole in the disc. touches the water. get different patterns. 


Bonus Experiment 

Try the chromatography are also shades of yellow 
experiment with leaf pigment and sometimes, orange and 
instead of ink. You can extract red. All these pigments are 


the pigment by placing the present in leaves, apart from 
leaf on filter paper and rolling chlorophyll. The only times 
a coin over it. When you lift they are visible, though, is in 


the leaf, you’ll notice that the — autumn, when chlorophyll 
green colour from the leaf has breaks down and allows the 
made an impression on the other pigments to be seen. @ 
filter paper below. Try to get 
as much of the green on the 
paper as you can. 


At the end of doing the 
experiment, you will notice 
that it’s not just shades of 
green that appear. There 
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In which we 
encounter Greek 
all-rounders, kissing 
bubbles, perfect 
spider webs and 
infinite cauliflowers. 


A Midsummer 


wu 4D 


Day’s Geometry by Srinath Perur 


head trying to prove random things 

about random triangles called ABD or 
PRQ, it can seem like geometry was invented 
solely to trouble and confuse. Surprisingly, it 
wasn’t. This field of study began to develop 
three to four thousand years ago when 
folks needed to measure land. In fact, the 
word geometry is ancient Greek for ‘earth 
measurement’. And no one demonstrated 
this idea better than the erudite Greek 
mathematician, poet, athlete, musician and 
altogether stellar all-rounder, Eratosthenes. 
Around 240 BCE, he used his impressive 
knowledge and some simple geometry to 


| “Yor anyone who has ever scratched her 


find the circumference of the earth. 


As the head librarian at Alexandria in Egypt, 
Eratosthenes came upon many interesting 
tidbits of information. One was that at the 
stroke of noon on July 21, the longest day of 
the year, the sun shone directly overhead on 
a place called Syene, an ancient Egyptian 
city. At this exact time, the reflection of the 
sun would be visible in a deep well, and a 
stick planted in the ground would have no 
shadow. But the ever-curious Eratosthenes 


Sun’s rays 


Alexandria e 


e Syene 


=== 1/50" of acircle 


noticed that this was not true at Alexandria, 
located to the north of Syene. He correctly 
concluded that this was because the earth 
was round. At noontime on July 21, the 
sun’s rays would be parallel to a stick in the 
ground at Syene, but at an angle to a similar 
stick in Alexandria. He measured this angle 
at Alexandria using the shadow that was 


cast, and found it to be one-fiftieth of a circle, 


or a little over seven degrees. 


Next, Eratosthenes set about finding the 
distance between Alexandria and Syene. 
Some stories say that he paid men with 
camels to go back and forth between the 

two cities to measure how long they took. 
The distance turned out to be about 800km. 
Now, since Eratosthenes knew that the angle 
between the two places was one-fiftieth of a 
circle, and they were along the north-south 
direction, he just had to multiply the distance 
between them (800km) by fifty to figure out 
that the earth’s circumference was around 
40,000km. We now know that this is very 
close to the correct answer! Eratosthenes 
went round the earth geometrically without 
even leaving Alexandria. @ 


800 km 
x50 


40,000 km 
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CRACKING 
THE 

EULER »® 
CODE #% 


P ) 
by Srinath Perur \ 
a , 


lby had a pile of paper in front of him, 
Ais with strange lines, squares and 

triangles. The figures seemed to have 
been scratched out in anger. Alby’s hair was 
more messed-up than usual and he had 
almost chewed the top of his pencil off, when 
Arby showed up. 


= 


“It's Skreee! She’s challenged me to draw 
these figures without lifting the pencil from 
paper, and without retracing any lines,” Alby 
said, pointing to a sheet of paper with two 
figures on it. 


“And I can’t even do the first one!” he added 
morosely. 


f Fig.2 = 7 a4 
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Arby smiled. “You should know Skree! better 
by now Alby. It’s a trick question. Take a 
break and [Il tell you about this clever 
Swiss guy whose name is spelt E-u-l-e-r, but 
pronounced ‘Oiler’!” 


“In the 1700s, Euler tried to solve a tricky 
problem known as the Seven Bridges of 
Konigsberg,” Arby explained. “The town 
of Kénigsberg, now in Russia, was divided 
by the river Pregel which flowed across 

it. Seven bridges on the river connected 
different parts of the town. The puzzle 
involved finding a path through the town 
so that you walked across all seven bridges 
without crossing any of them more than 
once.” 


“Euler, being a smart chap, didn’t waste 
his time walking around Koénigsberg. He 
knew that the town and its bridges could 
be represented on paper — each bridge was 
made into a line and each part of the town 
became a corner. Something like this,” said 
Arby, whipping out his pocketbook and 
making a quick sketch: 


“After making this rough map, he only had 
to draw the figure without lifting his pencil 
or retracing any lines. This would tell him 
how to walk across all seven bridges only 
once. What Euler found was that some 
figures could not be drawn this way, no 
matter how hard you tried. He counted 

the number of lines at each corner and 
found that a figure could be drawn without 
retracing only if it had two or fewer corners 
with an odd number of lines. Since the figure 
representing the bridges had four corners 
with an odd number of lines, there was no 
way to walk across all seven bridges without 
retracing your path,” Arby finished. 


rs |B 


“The cool part of Euler’s rule is that we can 
apply it to any figure, including Skree!’s,” he 
added, holding up the paper with the cryptic 
figures that Alby had been struggling over. 


“Now, the first figure has four odd corners, 
which is more than two, so it is impossible 
to draw this without lifting your pencil or 
retracing any lines. Skree! has tricked you, 
Alby! The second figure has only two odd 
corners, so although it looks harder, you can 
draw it without going back on any lines,” 
Arby said. 


Alby sat fuming for a while before he had a 
sudden doubt. “Wait a minute Arby, when did 
you learn all this?” 


Arby sighed. “Not soon enough,” he said. 
“Skreee! had me waste all of last week on 
this!” @ 


Note to reader: Can you draw Fig.2 (see 
above) without lifting your pencil and 
without retracing any line? Euler assures you 
it’s possible! 


Want to know who Arby, Alby and Skree are? Log 
onto www.bwmag.in/category/smarties to find out! 
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by Srinath Perur 


fter Leonhard Euler 
Apes the problem 

of the Bridges of 
K6nigsberg in 1736, it led 
to an exciting branch of 
mathematics called topology. 
Nicknamed ‘rubber-sheet 
geometry’, this field of maths 
studies properties of shapes 
that do not change even when 
they are bent or stretched. 


One of the most curious 
shapes studied by topology 
is the Mobius strip. You can 
make one by taking a strip 
of paper, twisting it once and 
joining the ends. Like this: 


See ae a we 
ee “ : Eee rer 


“aid 1 Stes 
Twist the strip 


Stick y 
the ends - - - > 
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Playing with 


topological shapes 


Just what is so special about 
the Mobius strip? A normal 
loop of paper has two surfaces 
— inner and outer — and two 
edges. But the Mobius strip 
has only one of each. Try 
running your finger along the 
surface or the edge to observe 
this. Next, try cutting the 
MObius strip into two strips 

of half the breadth. Instead of 
two strips, you end up with a 
single twisty strip that is twice 
the size! Now, try cutting it 

at one-third of its breadth. 
This time, you will get two 
interlinked strips! 


Cut into half of 
its breadth 


Cut into one-third of 
its breadth 


a 


f | \ 
NW 
A 


Klein Bottle y KX 


Finally — and this cannot be 
done at home — two Mobius 
strips can be joined to make 
what is called a Klein bottle. 
This is a bottle whose outside 
is inside and whose inside is 
outside! @ 


ern 


ADUNY YSIWOY -YLONIAP 


Featuring the legendary 
Apollonius, kissing circles and 
a smattering of math geeks 


(_4 asn’t all the maths 
been figured 
out already?” 


I’m a mathematician, and 

I get asked this question 
almost every day. Well, my 
job is to solve problems that 
haven't been solved before. 
Sometimes this means 
stumbling upon an old one, 
to finish a story that started 
long, long ago. 


From Greeks to Geeks 


This story is thousands 

of years old, and has its 
beginnings in ancient 
Greece. In fact, the problem 
it poses is still being studied 
by mathematicians around 
the world. It’s an epic 
mathematical problem 
featuring fizzing bubbles, a 
letter from a wise man to a 
princess, and a poem. It all 
begins with the pouring of an 
aerated drink... 


Se. > P 
as 


Bubble Trouble 


When you pour a soft drink 
into a glass, have you noticed 
how bubbles of different 
sizes cluster at the top? A 
mathematician might look at 
them and wonder what the 


relationship between the sizes 


of the bubbles could be. 


It turns out that more than 
2000 years ago in Perga, 
Greece, a man called 
Apollonius was solving 

a related problem about 

the geometry of circles. 
Apollonius was one of the 
great scientists of his day, 
making discoveries in 
astronomy and mathematics 
that have survived to this day. 
There’s even a crater on the 
moon named after him! 
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Kissing Circles 


So what was the circular 
problem that Apollonius 

was mulling over? It has 

to do with kissing circles! 
Mathematicians say two 
circles are tangent if they 
touch at exactly one point. 

It’s easy to draw two circles 
that are tangent, and even to 
draw one more circle that is 
tangent to the first two circles. 
But what if we wanted to 
draw a fourth circle, tangent 
to all the first three circles? 
Apollonius proved that there 
could be only two possible 
fourth circles, an inner one 
and an outer one. (See picture 
below) 
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After drawing the inner and 
outer circles, what if we keep 
going and fill the regions 
between with more circles, 
following the rule that every 
new circle has to be tangent 
to three of the circles drawn 
before? Eventually, we’ll get 
a picture like the one on top, 
known as the Apollonian 
gasket. This is an example 
of a fractal or a shape which 
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looks the same no matter how 
much you zoom in! (Ona 
more refreshing note, doesn’t 
this also look like the bubbles 
on top of a glass of Limca?) 


Poetic Bends 


Now, let’s see what the sizes 
of the circles tell us. In 
school, you may have learnt 
to measure the size of a circle 


by calculating the area inside, 
or the length around (the 
circumference). You probably 
know these quantities can be 
calculated from the radius of 
a circle, which is the distance 
from the centre to the 
boundary. Something you may 
not know about, is the curving 
or bend of a circle, which is 
calculated by dividing one by 
the radius. 


This is expressed in the 
formula: 


k (bend) = 1/r (radius) 


For example, if a circle has 
a radius of 5, it has a bend 
of 1/5, and if it has a radius 
of 5, it has a bend of 1/5. 
The bigger the radius ofa 
circle, the lesser the bend or 
the curve, whereas smaller 
circles have greater bends. 


It turns out that if we 

look at four circles which 
are tangent, there is a 

very special relationship 
between their bends. This 
formula was discovered by 
French mathematician and 
philosopher Rene Descartes. 
He first mentioned it in his 
letter to Princess Elizabeth of 
Bohemia. 


1/r,=a 


rj=b i/rz=c  A1/r,=d 


The formula said that if a, b, 
c and d are the bends of the 
four circles, then 

2(a?+b?+c? +d?) = (at+b+c+d)? 


According to the formula, if 
you add up the squares* of 
the bends and multiply it with 
two, that’s the same as first 
adding up the bends and then 
squaring the total. We have 

to be a little careful with the 
outside circle, though — since 
it bends towards the first 
three circles, we consider its 
bend to be a negative number. 


If you don’t like all this 
mathematical talk, let’s say 

it in verse. An American 
Nobel prize-winning chemist, 
Frederick Soddy, rediscovered 
the equation above in 1936, 
and wrote a poem about it 

in the magazine Nature. The 
first verse of the ‘Kiss Precise’ 
tells us about Apollonius’ 
discovery, and the second 
one briefs us on Descartes’ 
formula: 


Four circles to the kissing 
come. 

The smaller are the benter. 
The bend is just the inverse of 
The distance from the center. 


Though their intrigue left 
Euclid dumb 


There's now no need for rule 
of thumb. 


Since zero bend's a dead 
straight line 


And concave bends have 
minus sign, 


The sum of the squares of all 
Jour bends 


Is half the square of their sum. 


Counting Circles 


We're still figuring out more 
about Apollonian gaskets. For 
instance, imagine looking at 
one of the gaskets through a 
microscope. As you increase 
the magnification, you’ll see 
more and more small circles. 
How many will you see? To 
answer this question, teams of 
mathematicians from all over 
the world (including the US, 
India, Korea, Russia, France, 
and South Africa) have had to 
use radically new techniques. 
This 2000-year-old story, 

from a mathematician’s 
perspective, is just getting 
started. I hope you’ll be 
inspired to help write the next 
chapters. 


To see a fractal in action, 
head to this link: 
www.ibiblio.org/e-notes/ 
html5/fractals/mandelbrot. 
htm @ 


Jayadev S Athreya is 

an assistant professor 

of mathematics at the 
University of Illinois, Urbana- 
Champaign, USA 


“Tfn is a number, n?, the 
square of n, is given by 
n-=nxn. 
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PAUL CEZANNE, LIKE SO MANY OF US, VIEWED EVERYTHING IN NATURE AS 
| CONES, CYLINDERS AND SPHERES. UNLIKE MOST OF US, HE MADE RATHER 
FAMOUS PAINTINGS OF APPLES SCATTERED OVER TOWELS. 


Bit 


tiMlinooon al fay (ie = WY 

18 YEARS LATER, CAME A MAN WHO WAS UNAFFECTED (IN i ie SHHH. IL 
A GOOD WAY) BY WHAT THOSE SCHOOL TEXTBOOKS OF DORT DANS esa 
GEOMETRY TOLD US. HIS NAME WAS BENOIT MANDELBROT. LES CHOUX- 2 
AL FLEURS.* egies 

Oe 

es) ad > 
» 

t i! AG Li | See 
> Bh SS @ =e 
Hts Via 8 i : 4 “He's working very hard right now. 


CLOUDS ARE 
NOT SPHERES, 
MOUNTAINS ARE NOT 
CONES, COASTLINES ARE 
NOT CIRCLES, AND BARK 
IS NOT SMOOTH, NOR 


MANDELBROT’S STATEMENT 
MADE MANY MATHEMATICIANS 


DOES LIGHTNING TRAVEL SHIFT UNCOMFORTABLY IN 
IN A STRAIGHT LINE. wr. THEIR TRIANGULAR CHAIRS AND 
“S~\ HEXAGONAL COFFINS. 


VOICI LE we YOU CAN KEEP CUTTING 
CHOU-FLEUR. CAULIFLOWER FLORETS 
i J a OVER AND OVER RIGHT 


es DOWN TO INFINITY, 


AND YOU'D JUST 
YI} Get — SMALLER 
A. eo CAULIFLOWERS! 
**xT’ 11 show you 
something amazing. 
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MANDELBROT THUS A FRACTAL IS THAT CAN BE EACH OF IS A SIMILAR, 
DEMONSTRATED THE A ROUGH AND SPLIT INTO WHICH ’ SMALLER 
CONCEPT OF THE FRAGMENTED  \ PARTS eT] wily COPY OF THE 
GEOMETRIC SHAPE SHAPE, A \ i) / |) aan 
FRACTAL 


SURPRISINGLY, AND THE 
SO COULD 
SURGEONS BOTANISTS. SMALL FUZZY y 


COULD REALLY $< 
RELATE TO 
THIS BRANCH 
OF MATHS. 


CREATURES 


: » 

‘ . 
oN 
= 
a= 
= 
= 
aA 
nm 
= 
© 


GEOGRAPHERS 4 = 
REALISED THAT 1 me) Sa os ae 
ra | RE-MEASUBE 
THE COASTLINES 
DISTANCES 
THEY'D GLEEFULLY FOR EVERY 
APPROXIMATED Bt ap EVER 
USING STRAIGHT 
LINES AND ODD 
CURVES WERE 
FRACTALS TOO. 
IT 1S COMMONLY BELIEVED 
BRAVE TEACHERS INTRODUCED. THAT MANDELBROT DIED AT 7 tate rare 
KINDERGARTENERS TO _~ dias eS eee WHEAT FIELD IN ENGLAND. 
Pt ide LLL TO pppbdgh 1) WL " 
Tithe eth Se Lt yy \ 
hy 
awe oe 
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Euclid’s 
Geometric 
Universe 


by Aparna Kapur 


A semi-hypothetical biography of the Father 
of Geometry, partially based on speculations 
about his life 


a young student at Plato’s Academy 

in Athens, he possessed a razor-sharp 
mind. He wouldn’t just agree if someone told 
him something like, “These leaves are in 
two equal heaps.” He would want to know 
why they said that and wanted to check 
everything for himself. 


B ack in 320 BC, even when Euclid was 


Soon Euclid found that he was a bit bored 
with Athens. So when he finished his 
education, he headed to Alexandria. With its 
flourishing book business and great library, 
Alexandria was the place to be for scholars, 
philosophers and thinkers, who spent their 
time pondering, musing and generally 
wondering about the mysteries of life. 

And our brainy Greek scholar Euclid was 
one of them. By then, he had realised that 
there were so many geniuses like Eudoxus, 
Theaetetus, Pythagoras, Thales, Plato and 
Aristotle, who had all made great headway 
in the field of mathematics. But most didn’t 
know about their discoveries, or they just 
didn’t believe any of it. What was missing 
was areference book. A collection of proofs! 


So Euclid became a maths teacher by day, 
and by night, he wrote a book. The word 
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‘book’ doesn’t do this gigantic treatise 
justice, though. Euclid’s Elements was a 
thirteen-volume landmark that changed the 
way people looked at mathematics. In this 
book, he collected discoveries, constructed 
theorems, formed definitions and provided 
proofs. And this is why we call Euclid the 
‘Father of Geometry’ today. 


A peek into Euclid’s ‘Elements’: 
First off, Euclid came up with five Common 
Notions: 
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In Book 12, Euclid told his readers how to 
calculate the volume of a cone, cylinder, 
cube and sphere. The methods that he 
described back then are still relevant today 
when we calculate the capacity of a vessel, 
measure one litre of milk or try to figure 
out how many onions can fit in a box ofa 
particular size. 


It is because Euclid proved these common 
sense principles so long ago, that they seem 
so obvious to us now. 


In Book 1, Euclid set about proving the 
Pythagoras theorem. 


In Book 13, Euclid explained the properties 
of the five ‘Platonic solids’. Platonic solids 
are three-dimensional shapes with flat faces, 
straight edges and equal sides. According to 
Euclid, there are only five such solids. @ 


< Cube 
made from 
six squares 
Tetrahedron ri aa 
made made from 
from four twelve 
equilateral O¢tahedron pentagons 


trianlges 


made 
z from eight 
equilateral 
trianlges 
v Icosahedron 


made from 
twenty 

equilateral 
triangles 


Although it may seem like a complicated 
rule that has to be mugged up, its real life 
applications are amazing. You can figure out 
the height of a mountain without actually 
measuring it, for example. Or find the 
shortest distance between two points and 
construct a right angle using only a ruler. 
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THE WORLD'S 


WEIRDEST 


IRREGULARS 


by Sangeeta Bahuguna 


Come to think of it, 
geometry’s got a whole lot 

to do with beauty. In fact, 
the ancient greats like 
Leonardo da Vinci made a 
huge deal of it, proving that 
proportion and symmetry 
are basic to beauty. So when 
some of our co-inhabitants 
on the planet don’t adhere 

to these ideals of geometry, 
the result is disproportionate 
mouths, comic noses 

and bulbous eyes. In this 
month’s ‘World’s Weirdest’ 
countdown, we meet these 
geometry-defying creatures. 
Let’s also take a look at some 
manmade objects that got 
their geometry all wrong, and 
ended up being odd-sized, 
impractical and downright 
irregular. 


PHILIPPINE TARSIER MONKEY: 


The smallest monkey in the 
world, the tarsier is the size 
of your palm and weighs 

no more than a packet of 
biscuits. But with enormous 
eyes that are thrice the size of 
human eyes, this teeny-tiny 
creature looks like a horror 
film monster. Unfortunately, 
the goggling eyes are more an 
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impediment than of any use. 
For fear of getting poked by 
branches, tarsiers pounce on 
their prey blindly, with their 
eyes tightly shut. This makes 
them miss their targets more 
often than not. Weirdness 
factor: The tarsier’s eyes are 
larger than its brain and its 
stomach. 


ANTILLA: Named after the 
mythical island Antilla, this 
27-storey monstrosity has got 
to be the most asymmetrical 
house in the whole world! It’s 
also monstrously expensive 
and cost Rs 4000 crore to 
build! Considering that 
Mukesh Ambani is the richest 
man in India, one wonders 
why he couldn’t have hired 


architects and designers who 
knew the basics of geometry. 


COINS FROM YAP: This takes 
the cake for being world’s 
most unmanageable currency 
ever! ’m sure we all dream of 
‘big money’, but thankfully we 
don’t take it literally, like the 
inhabitants of Yap did. They 
happened to use stone wheels 
as cash, which happened to 
be larger than tractor tires! 
These doughnut-shaped, 
giant stone coins weighed 

a ton and literally changed 
hands to buy land or pay for 
services. While the Yapese 

do not use this currency 
anymore, they still roll it out 
on the odd occasion like a 
wedding. 


UMBRELLA MOUTH GULPER 
EEL: Picture a large, 
wide-open, toothy mouth 
swimming at you. This 

isn’t sci-fi fantasy. It’s the 
umbrella mouth gulper eel, 
perhaps one of the most 
bizarre-looking creatures in 
the deep sea, with a mouth 
so enormous that it’s much 
larger than the rest of its 
body. 


WORLD’S LONGEST NOSE: 
Bet you didn’t know that 
there’s an annual ‘Longest 
Nose Competition’ in Turkey 
every year, and that Mehmet 


Ozyurek has been winning 

it hands down (err...noses 
down?) for the last couple of 
years. Why? Because he’s the 
proud owner of a snout that 
sticks out four inches from his 
face! 


cy 
STAR-NOSED MOLE: 

And while we’re on the 
subject of strange noses, 
nothing can beat the comic 
embellishments on this 
creature’s tiny nose. This 
mole has 11 pairs of fleshy, 
red fingers growing out of its 
minuscule nose. Mercifully, 
like all moles, it’s blind and 
can’t see itself. 


PROBOSCIS MONKEY: Clearly 
the most ridiculous-looking 
creature on earth, this 
monkey has a large, fleshy 
and pendulous nose. Any 
guesses why it needs such 

a big nose? For its super 
monkey sense of smell, you 
say? Wrong! The proboscis 


monkey does not have a 
better sense of smell than 
other monkeys with regular 
noses. The right answer: 

to help attract a suitable 
mate. Would you believe it? 
This freaky nose apparently 
drives the women proboscis 
monkeys wild. Such monkey 
business! 


TAPIR: Every year, April 27 
is celebrated as World Tapir 
Day, to raise awareness 

for “one of the most non- 
conventionally-attractive 
mammals in the world”. 
Thats saying it with 
politically correctness, 
because the tapir is nothing 
but one huge, weird snout! If 
you look at the tapir’s face, 
it’s just one large nose with 
no distinction between the 
forehead, jaw line and the 
chin. “All nose and no face 
makes tapir a nosey boy” 
goes the Old Jungle Saying. 
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FRANCISCO DOMINGO 
JOAQUIM OF ANGOLA: Fondly 
known as the Angolan Jaw 

of Awe, Francisco holds the 
world record for having the 
widest human mouth. Proof 
of this: he can fit a Coke can 
sideways (gasp!) in his 17cm- 
wide mouth. Kids, don’t try 
this at home. 


BLOBFISH: And the crown for 
the most un-geometric living 
thing goes to the blobfish, 
universally acknowledged 

as the most hapless looking 
creature on earth. A 
shapeless, gelatinous mass, 
with an almost cartoonish 
downward sloping mouth, a 
bulbous nose and raisin eyes, 
its clear that evolutionary 
geometry gave this deep sea 
fish a miss! @ 
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Do IT 
YOURSELF 


=a 


You will need: 

1 Five empty matchboxes 

2 Insulation tape (black will look nice, but 
you can use other colours too) 

A plastic bag. Thin cloth will work as well. 
Strong glue 

Cardboard pieces or chart paper 

A few sticks or straws 


oat ao 


Step 1 
Arrange and glue five matchboxes like in 
the picture below. 


Step 2 

Once the glue dries, wrap it in insulation 
tape to make it waterproof. That’s right, 
our ship will actually be seaworthy. (Or 
at least pond/pool-worthy!) 
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Step 3 

Make a hole in the matchbox in the 
middle. Fix a stick or straw into the hole 
as shown. (Don’t poke all the way 
through the bottom of the ship, though!) 


Step 4 

Cut a out a square from the plastic bag 
and tie its corners to two sticks to create 
the sail. 


Step 5 

Attach the sail to the ship’s central mast 
like in the pic. Tape the lower stick to 
the ship’s ‘deck’ so that it doesn’t move. 


Step 7 

Stick the dragon head to the ship’s front, 
and glue a small triangular bit as the tail 
on its other end. 


Step 6 

Take a rectangular piece of cardboard 
or chart paper. Fold it in half and draw a 
dragon head on it, with the neck at the 
fold. Cut it out. 


~ 


Trace this 


¥ 


Tape this part 


Step 8 

If you put the ship in water, you'll see 
that it will turn around to match the 
changing direction of the air currents! 
All on its own! 


Here’s how it works: 


The wind blowing 
from the sides will 
be caught by the 
rudder-like head 
on the ship’s bow 
or front. 


This causes the 
ship to turn 
towards the 
direction of the 
wind current. 


Once it has the 
wind behind it, 
the main sail 
propels the ship 
forward! 
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Find out what honeybees 
and spiders have to do with 
hexagons and symmetry 


by Inga B Tollefsen and Siddharth Rao 


eometry is much more 
G= the mathematical 

formulae we learn 
in school. In reality, it is all 
around us, even in nature. 
The geometry of the natural 
world can be beautiful, 
surprising, and at times, 
sinister. Here’s how. 


Sticky and Non-sticky 
Symmetry 


A spider’s web is one of the 
most dramatic examples 

of perfect geometry in the 
natural world. Its sticky 
symmetry has proven to be 
such a successful way of 
capturing prey that the spider 
and its web have remained 
unchanged for nearly 140 
million years. The type of web 
that spiders most commonly 
weave is the orb web, as 
created by the giant wood 
spider or Nephila maculata in 
the picture on your right. 


Photos by Inga B Tollefsen and Siddharth Rao 


Symmetry is an important one side of your body is a a kind of radial symmetry 
part of geometry in the mirror image of the other (when an organism can 
natural world. Take a look — two legs, two hands, two be divided into equal parts 
in the mirror: you, and other nostrils —- you get the picture. around a central axis) called 
humans, as well as most But there are a few animals ‘pentalateral symmetry’. This 
animals, exhibit ‘bilateral that are non-bilateral. Like is because a starfish’s body 
symmetry’. This means that the starfish which displays is aligned along five rays 
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attached to the stem are used Hexagonal Sweetness 
to identify species. There are 
three basic arrangements: 
alternate, opposite and 


whorled (spiralled). 


‘ 
N 


of symmetry (that is, along 
five arms radiating from its 
central body). The honeycomb that 
honeybees build inside 

their hives is another great 
example of geometry in 
nature. The honeycomb is 

a mass of hexagonal cells 
made out of wax, and is used 
to store larvae, pollen and 


There is a crazy amount of 
symmetry going on in the 
plant world as well. An orchid, 
for instance, is bilaterally 


, 


/ 
4 


honey. Why the honeycomb is 
shaped hexagonally is highly 
debated among scientists, 

but the answer is probably 
because this shape makes the 
best use of the space inside 
the beehive. 


Superfly 


Try catching a fly and look 
into its eye with a powerful 
microscope. A fly’s eye is 
incredibly different from a 
human eye. Insects have a 
‘compound eye’, made up 

of enormous amounts of 
yhotoreceptor units on a 
convex or outwardly curving 
surface. These photoreceptors 
form a beautiful geometric 
pattern, often in hexagonal or 
six-sided shapes. 


From keeping honey sweet 
to trapping prey sinisterly, 
geometric shapes are present 
all over the animal world. 
Surely you can think of 
many, Many more ways in 
which plants and animals 
use geometry. Take your 
magnifying glass, go out into 
the garden and explore! @ 


Since the convex surface 
is slightly curved, all the 
receptor units point in slightly 
different directions, giving the 


symmetrical. In plant-speak, 
this is called ‘zygomorphic’. 
Botanists use these varying 


types of symmetrical 
arrangements to classify 
plants. Like the different 
patterns in which leaves are 


housefly an incredibly wide 
field of vision. Maybe that’s 
why it’s so hard to sneak up 
on it! 
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GOP ON TOG 
DEEP SEA 


by Dr Shonali Chinniah/Curiouscity 


Bizarre, colourful and And so we are limited to 
completely over-the-top, let’s using the methods below to 
meet the shy and elusive pre! deep ocean fish: 
creatures that live at the e Using nets to capture them 
bottom of the earth’s oceans e Relying on fishermen’s 


catch data to get an idea of 
their distribution 


e Using high frequency depths of the Atlantic and 
acoustic waves like sonar Antarctic oceans, up to a 
e Using submersibles or mile below the surface. Its 


ROVs (Remotely Operated most distinctive feature is 


ave you ever wondered Vehicles) to explore deep its peculiar headgear. Worn 
Hom lives at the oceans only by female anglerfish, it 

bottom of the deep consists of a piece of dorsal 
blue seas? The earth’s oceans But what these methods spine that juts out above its 
cover over 75% of its surface, tell us are just the tip of the mouth like a fishing rod. On 

and have trenches (like the iceberg. Almost 90% of our this rod, dangles a flap of 

Mariana trench) that are oceans remain undiscovered — luminous flesh which acts 
deeper than the Himalayas by scientists, because this as a bait to snatch prey that 
are high. underwater world is so come too close. 


inaccessible to humans and 
Imagine the kind of creatures — so very vast. 
that live in these dark, heavy 
depths of the ocean and ask Despite these difficulties, 
yourself, what do they eat? marine scientists have 
How do they find food? How discovered many strange 
do they find mates? And how _ creatures that exist at great 


do marine biologists study depths of the ocean. Let’s get 

them? They can’t possibly to know these fascinating 

dive that deep, as the water underwater beings a little Hachetfish 

pressure would squash them better. The hatchetfish has a really 
instantly. They can’t take an thin body which resembles 
aerial photograph of deep sea Anglerfish the blade of a hatchet or a 


creatures like they could ofa The anglerfish lives in one of | short-handled axe. Bizarrely, 
herd of elephants, to see just the earth’s most inhospitable its tube-shaped, large eyes 
how many there are. habitats: the dark and murky — seem to be permanently 
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fixed, gazing upwards. This 
helps them find food falling 
from the water above. It also 
gives them a mad look, with 
bulging eyes rolled up. 


Piglet Squid 

This oceanic squid is small 
(only 10cm) and has a body 
shaped like a large funnel 
attached with small paddle- 
like fins. Little is known 
about this weird-looking deep 
sea creature, which lives at 

a depth of more than 100m 
below the ocean. 


Frogfish 

Frogfish are found in tropical 
and subtropical oceans and 
are a type of anglerfish. They 
use camouflage to either hide 
from predators or look like a 
potential meal to their prey. 
These scaleless fish come 

in very unusual shapes and 
textures. 


Boxfish 

The boxfish lives off Sulawesi 
Island in Indonesia. Obviously 
shaped like a box, this fish is 
brighter in colour when it’s 
young. As the boxfish ages, it 
turns a duller blue-grey. 


Blobfish 

The unfortunate-looking 
blobfish (just take a look 

at it will you?) is in danger 
of becoming extinct. The 
bloated bottom dweller, 
which can grow up to 12 
inches, lives at depths of up 
to goom, making it a rarely- 
spotted creature. But thanks 
to increased fishing, the 
blobfish gets hauled up by 
trawlers. Although it is not 
edible, it happens to live in 
the same depths as other 
appetising sea creatures like 
crabs and lobsters. 


Pacific Blackdragon 
Female blackdragons are 
rather creepy-looking and 
have fang-like teeth and a 
long, tapering chin whisker. 
While they are about two feet 
long, the males are much 
smaller at just about 3 inches. 
Plus, the male blackdragons 
have no teeth, chin barbel 

or stomach. Unable to feed 
themselves, the male species 
of the Pacific blackdragons 
only live long enough to mate. 
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Glass Squid 

There are about 60 species 
of glass squids that inhabit 
the oceans. The one pictured 
above wears a fantastical 
polka-dotted cloak, called a 
mantle. 


Phronima 

The Phronima is an odd- 
looking deep sea creature. It 
was recently discovered by 
scientists on an expedition to 
a deep sea mountain range in 
the North Atlantic. 
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Chimaera 

This strange fish, nicknamed 
the ‘ghost shark’, is one of 
the oldest deep sea creatures 
around. It uses its long snout 
to scan the sea floor for 
electrical impulses emitted 
by its prey. Just like a metal 
detector! 


Psychedelica 

A recently discovered fish, 
the psychedelica is a type 

of frogfish. What is really 
peculiar about this colourful 
fish is that it bounces on the 
ocean floor — like a ball! It 
flaunts tan and peach zebra 
stripes that stretch from 

its blue eyes to its tail. The 


psychedelica also has fins tha’ 


have evolved to be leg-like. 
The fish was discovered by 
scuba diving instructors in 
the shallow waters of Ambon 
Island in Indonesia. 


Leafy Seadragon 
Found along Australia’s 
coast, the leafy seadragon 
can grow up to 18 inches. 
While mating, the female 
deposits up to 250 pink eggs 
onto a ‘brood patch’, which is 
situated under the tail of the 
male seadragon. The eggs 
attach themselves here and 
get fertilised. @ 


Ranjani S asks, “How is 
rainwater pure when the 
evaporated water from 
lakes, rivers and oceans 
i is salty and impure?” 


by Srinath Perur 


f youre sipping on a glass of fresh 
| ers as you read this, you might 

want to put it aside. 
Water from natural sources, such as lakes, 
rivers and oceans, can have several other 
things in it: dissolved salts and gases, algae, 
bacteria, other tiny living things and small 
amounts of metals and chemical elements. 
These can be present even when the water 
appears to be perfectly clear. To make 
water from a river or lake fit for drinking, 
its a good idea to filter it to remove larger 
impurities, and then boil it to disable any 
disease-causing agents. You may have 
noticed that boiled water has a slightly weird 
taste. This is because boiling removes some 
(but not all) of the dissolved gases and salts 
that give water a mild taste. 


But if we want really pure water, from which 
(nearly) all impurities have been removed, 
distillation is the way to go. Water is boiled 
until it becomes vapour, which is collected 
separately, and cooled to extract pure water. 


? hall 


Now, the process by which rainwater is 
formed is similar to the distillation process. 
Water evaporates from the surface of the 
earth, forms clouds, and condenses as rain. 
But the similarity ends there. As the rain 
comes down, it picks up dust, gases and 
other substances from the atmosphere. 
When the level of industrial air pollution 

is high, it can even result in ‘acid rain’. At 
times, distant volcanic eruptions and desert 
winds have also caused coloured rain. 


If you want to see this for yourself, head 

to Kerala. In 2001, red-coloured rain was 
reported, caused by algae spores in the 
atmosphere. In 2008, small fish also rained 
down on a village in Kerala! In some places, 
it has even rained frogs, hay, grasshoppers 
and grain (though not cats and dogs). This 
happens when tornadoes suck them up and 
carry them across distances. 


You can get back to your glass of ‘pure 
rainwater’ now. @ 
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by Radha HS 
Non-sticky Dosas 


Most of us love our dosas — 
masala, plain or otherwise. 
But when I was a kid, my 
mother used to have a raging 
battle with the dosa whenever 
she tried to make it. She 
would hold the tawa (pan) 
with tongs, and with immense 
force, pry the stuck dosa off 
the tawa. We mostly ended up 
eating dosas-in-tatters. 


And then my mother got a 

gift — a nonstick tawa. Then 
we ate dosas that came off the 
pan in perfectly neat circles. 
Sound magical? Well, the 
magic was really in the Teflon 
coating on the tawa — nothing 
stuck to it! 


Teflon was the brand name 
registered by US-based 
chemical company DuPont 
in 1945, for a material 
accidentally discovered by its 
scientist, Roy Plunkett. The 
material was a plastic called 
‘PolyTetraFluoroEthylene’ 
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or PTFE. The characteristic 
of this slippery substance 
was low-friction against any 
solid. Neither water nor other 
water-containing substances 
could wet Teflon. 


In the early 1950s, a French 
engineer, Marc Gregoire, 
heard of Teflon and tried to 
apply it to everyday objects 
like fishing gear. Then his 
wife asked him to put it on 
a cooking pan, so it would 
become “nonstick”. But the 


non-sticky nature of Teflon, 
made it difficult for it to be 
coated on pans. But while it 
wouldn’t bond chemically 
with other materials, it could 
be coated mechanically. So 
Gregoire learnt of a process 
to coat Teflon onto aluminium 
— first, the aluminium surface 
had to be etched with an acid 


to make it pitted, then Teflon 


powder was sprinkled on it 
and heated to just below the 
melting point. This got the 
Teflon to grip the aluminium, 


ADUNY YSIWOY :ysoNpy 


and Gregoire... well, he sold 
his utensils very successfully 
under the brand Tefal (Teflon- 
aluminium). They caught on 
in the US much later, and my 
mother got her Teflon-coated 
pan in the 1980s. 


Though Teflon is an inert 


substance, chemicals released 
during its manufacture 

are harmful and have an 
environmental impact. It 
needs to be used cautiously 
when it comes in contact with 
food at higher temperatures. 


Print in 3D! 


Print an object. Sounds 
weird eh? But it can and 
has been done. Recently, 
British designers used 
5D printing technology to 


© make prototypes of the 2012 


Olympic Torch. Their reasons 
— it saved time and cost 

them a tenth of the price of 
manufacturing duplicates. 


5D printing is ‘additive 
technology’. Layer upon 

layer of the materials, like 
plastics, resins and metals, 
are added and printed out to 
build the whole object. This 
requires software for building 
geometries, layer by layer. 
First, computer-aided design 
creates super-thin slices of an 
object. Then when you click 
‘print’, instead of traditional 
ink, a material is laid out in 
thin slices to create a solid 
object. Imagine that you are 
printing a loaf of bread — the 


loaf is built slice by slice, from 
bottom to top. 


The material could be 
powder spread on a printing 
tray which is solidified. Or 
the material could also be 
liquid plastic, which is then 
solidified. The important 
thing in 3D printing is to 
lower the tray after every 
layer is deposited, to make 
space for the next slice to be 
laid out. 


Some 3D systems also allow 
you to vary the structures of 
the materials. This is where 
the technology gets really cool 
— with 3D printing, we can 
mimic nature. For instance, 
the human femur or thigh 
bone has varying densities 
and structures to make it 
strong. Scientists are now 
working towards ‘printing’ 


a titanium femur which is 
dense in parts and has a criss- 
cross framework in other 
places to allow bone growth. 


Furniture, lamps, aircraft 
wing parts, shoes, hats, 
medical implants and even 
robots, are all being printed 
out. The day isn’t far when 
you might go to a dentist 

for a crown. She will key in 
your requirements, print out 
a crown and fix it on. Pretty 
neat huh? 


Starter kits and printers range 
from % 4,.0,000-% 1,60,000. @ 


Watch the 3D printing of a flute 
at this link: www.youtube.com/ 
watch?v=jlq5R84T|Vw&feature 
=related 

For tutorials about 3D printing, 
log onto this website: 
www.shapeways.com/tutorials/ 
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SPECULATIVE 


FICTION 


THE DEATH AND 
RESURRECTION OF 
ULAGAnATHAN THE 
DROPAGATOR 


by Vinayak Varma 


SIDARASI. INDIA 

Baby Ulaganathan is born to the owners of 
a fireworks factory. A new brand of bijili 
crackers is launched in honour of his birth. 
They name it ‘Chinggis Mark 25’. 


CHENNAI, IngiA 

Young Ulaganathan, all of ten-years-old, is 
wrongfully accused of replacing all the salt in 
the school cafeteria with chalk powder, and 
ordered to run 30 rounds around the football 
field. He tires easily, and collapses after 12 
rounds. “I hate this world and everyone in 
it,’ Ulaganathan thinks to himself. 


UAIRFENGTE. InbIA 

Having just graduated with top honours from 
Mizoram’s Counter Insurgency and Jungle 
Warfare School, Ulaganathan is dispatched 
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to far-off Mauritania to train with an elite 
international commando unit. 


HOONG ISLAND, SIERRA LEONE 

A terrorist organisation named AVAST tests 
a potent new biological weapon named 
‘Barsoom’. It carries a virus isolated from 
alien bacteria found on Mars. Alas, a 
containment breach! The testing facility is 
attacked by a crack team of international 
commandos, and Barsoom fever begins to 
spread. 


FREETOWN. SIERRA LEONE 

Infected by Barsoom fever, Major 
Ulaganathan is quarantined in a top-secret 
military hospital. Before doctors begin to 
understand how to treat him, he dies. 
Within 24 hours, Ulaganathan miraculously 


groans back to life, half-alive, half-dead. 
He feels good, different, even stronger than 
before. He has a sudden new leg and an 
extra arm too, making six limbs in all. He 
could chase 300 rounds around a football 
field, if he were so provoked. 

He also has an insatiable hunger for brains. 


A day of well-deserved rest in Parc Bangr 
Weogo. It has been a tough walk up northern 
Africa, and enterprising Ulaganathan has 
made an all-you-can-eat buffet of it, infecting 
thousands along the way. The tastiest human 
he has brained thus far is a gardener named 
Heeble from the suburbs of Bamako. Heeble, 
too, is now undead and loving it. 


Ulaganathan, the Great Khan of zombiedom, 
takes Rashtrapati Bhavan. The Indian Army 
is no match for his vast undead hordes. 


DULADA YDADULA 7YLONIALP 


In the next two weeks, Ulaganathan and 
Barsoom will make a successful joint strike 
on all remaining humans of the world. 


A Nobel-prize-winning epidemiologist 
devises a cure for the fever, but his lab is 
overrun by the undead hordes before he can 
begin to mass produce the antidote. So much 
for that. 


The pandemic has mutated, extending its 
horrible drooly bite to the rest of the animal 
kingdom. The only Barsoom-free creature 
left on Earth now is a Middle-Eastern blind 
mole rat living in the pyramid of Queen 
Sesheshet, having made a comfortable, cool 
home in the mummified remains of the royal 
hairdresser. There is hope yet! @ 
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LISTEN, FOR | HAVE ANOTHER TA 
j OF BANYAN LAGOON TO TELL. 4, 


ONE DAY, BILLOO CAME ACROSS : 
AN OLD FRIEND WANDERING NEAR WHAT'S LIP? 


| YOU'RE NOT ; 
WHAT TO SAY, DA? \) 


HEY PANGA! IT’s Va Ae r | J LT _ (Times ARE HARD. 


YOU'RE ALONG NG 
WAY FROM HOME, Kg 
AREN'T YOU? S 


YES, MACHA. I'VE 
BEEN MOVING 
ABOUT A BIT. 


WELL, $0’s wows 4 
YOUR HIDE. HW, UNLESS YOU CAN RUSTLEY 
BUT, JOKING \ UP SOME TERMITES, | 


ASIDE, ANY WAY | J¥R = | i ~~ "(DON'T THINK $0, MAN. 
| CAN HELP? : ; , , & 


TERMITES? DIDN'T ¥ you 
HAVE A PLENTIFUL SUPPLY 
OUT IN ANTHILL COLONY? 


| THAT'S JUST IT. 

SOMEONE’S BEEN 

W\ | KNOCKING ALL THE 
| TERMITE MOUNDS 


THAT'S ODD! I'LL TELL YOU WHAT. COME 
AND TELL YOUR STORY TO MY FRIEND HILSA 
SHE USUALLY KNOWS WHAT TO DO, OR CAN 
FIGURE THINGS OUT EVEN IF SHE DOESN’T. 
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WELL, MY METHOD IS 
TO ALWAYS LOOK AT 
WHAT CAN BE GAINED 
\_FROM SOMETHING 


¥ 


DESTROYING TERMITE ? WHAT COULD IT 
MOUNDS? DECIDEDLY ; POSSIBLY MEAN? 


BUT WHAT ON EARTH 
CAN ANYONE GAIN © 

FROM BREAKING A 

TERMITE MOUND? 


) Peruars IT’S NOT ‘ON’ \ 
| EARTH -- MAYBE IT’S 
IN WHAT'S UNDERNEATH, 


TERMITE MOUNDS 
ARE ACCURATE 
INDICATORS OF 

UNDERLYING 
GROUND WATER. 
MAYBE THAT IS 
WHAT SOMEONE 

IS AFTER. 


DEI, THERE MAY BE WATER HERE, 
BUT WHERE | COME FROM, IT’S } 
QUITE A PROBLEM, YOU KNOW. 


WATER? BUT THERE’S WATER, 
| WATER EVERYWHERE HERE IN } 
THE LAGOON. WHY WOULD 


BesIDEs, BILLOO, 
GROUNDWATER IS AN 
ENTIRELY DIFFERENT 

CUP OF TEA FROM 
SURFACE WATER. WE 
SHOULD TRY AND GET TO 
THE BOTTOM OF THIS. 


RIGHT. FOR AT THAT MOMENT, NOT 
FAR FROM BANYAN LAGOON, ANOTHER 
Dames “MEETING WAS IN PROGRESS. — 


EXCELLENT! THIS 

SCHEME IS SURELY 
GOING TO MAKE US 
VERY RICH, KENKRE! 
MUAAAHHAHHHAHHA! 


GOOD NEWS, SIRJI! THE 


~S Me _“WATER EXTRACTION HAS 
, FOE \ SHOWN POSITIVE RESULTS. 
An 


= — - MORE 
=a MASTER HU FLU LO SAY: IF TERMITES BECOME DRY, THEY DIE. SO INSIDE TERMITE TO 
MOUNDS, MOISTURE LEVELS AT NEAR-SATURATION HUMIDITY OF AROUND 99-100%. | COME... 
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Square Pegs & Round Holes 


ACROSS 


1. A light-splitting polyhedron (5) 

5. Cubes used in board games (4) 

6. Number of dimensions that a line has (5) 

8. Prefix that means ‘first (5) 

g. ___ sides of an equilateral triangle are equal (5) 
11. A line that stretches infinitely in one 
direction (5) 

13. Where two surfaces meet (4) 

15. Angle less than go° (5) 


Send us your completed crosswords and give us 
your feedback! Write to 


brainwave@ack-media.com 
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[a Difficult 


Medium 


DOWN 

1.___ bola: the path followed by a ball kicked in the 
air (4) 

2.___e = length of opposite side divided by the 
hypotenuse (5) 

3. The ratio of a circle’s circumference to its 
diameter (2) 

4. A____-anything is half of that thing (4) 

6. An egg-shaped curve (4) 

7. Swiss mathematician after whom the 
mathematical constant ‘e’ is named (5) 

8. Arhombus is a___ gon (4) 

g. The size of a two-dimensional surface (4) 

10. A solid object with a circular base tapering to a 
vertex (4) 

12. Section of a curve (3) 

14. Greater than, abbr. (2) 


Twitter 
Addict 


by Shalini Srinivasan 


alim Ali (1896-1987) was 
S called the “bird man 

of India”. He travelled 
all over the country (and 
into neighbouring ones) — 
to the lush, moist forests 
of the Western Ghats, the 
arid deserts in Bahawalpur 
(now in Pakistan), the salt 


marshes of Kutch where 


flamingos nest, and the high 
cold Himalayas of Sikkim 
and Tibet. Armed with his 
trusty binoculars, Salim 
walked everywhere tirelessly, 
mapping and studying the 
birds in that terrain. 


He wrote wonderfully 
detailed books describing 
the thousands of birds found 
in India — where they were 
found, the sounds they made, 
the things they ate and the 
nests they built. His most 
famous book is probably 

The Book of Indian Birds, 
published in 1941. Millions 
of people remember it as the 
book that introduced them 
to the natural world. This 
includes not one, but two 

of India’s prime ministers 

— Jawaharlal Nehru and his 
daughter Indira Gandhi. 

(In the interest of scientific 


HISTORY 


a] MAKER 


Salim Ali wanted the highly- 
endangered great Indian 
bustard to be the national 
bird of India, but the peacock 
was chosen instead. The 
story goes that this happened 
because all the government-y 
types were aghast at the 
resemblance the poor 
bustard’s name bears to a not- 
so-polite word. 


accuracy, we must mention 
that Jawaharlal read it first, 
and sent Indira a copy. It must 
be added that they were both 
languishing in British jails at 
the time, and provided Salim 
Ali with an excellent captive 
readership!) 


But it wasn’t only prime 
ministers - Salim Ali’s books 
were read by everyone. He 
won all kinds of awards, 
including the Padma 
Vibhushan, the highest 
civilian award in India. 


A rare bat in the Western 
Ghats, Salim Ali’s Fruit 

Bat, is named after him. A 
subspecies of the rock bush 


Artwork: Sundar Moorthy 


Some random facts quail and a kind of weaver 
bird also share their Latin 
Salim Ali loved motorcycles. names with him. 
He once shipped his Sunbeam 
to Europe, when he was 
invited to a conference, and 
rode it around. (He had a 
minor accident, but escaped 


without too many injuries.) 
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AMAR CHITRA KATHA 
SALIM YEARNED TO BEA —— LIKE HIS ee WHEN HE WAS ABOUT NINE = a 


/ADAISY NICKEL-PLATED 
, 500 SHOT REPEATER! 
=| 1\ THANKS, UNCLE 
"HERE YOU ARE, = : : 
SALIM. YOU SHOULD ff f - >__AMIRUDDIN! 
COME TO NO HARM : re 
IF YOU'RE CAREFUL 


& 
eS 


~~, MISSED! 
if LL HAVE TO 


AMAR CHITRA KATHA 


SALIM PERSEVERED. HE SOON GREW ADEPT AT SHOOTING DOWN SMALL BIRDS. HE ALSO GOT INTERESTED IN 
THEIR BEHAVIOUR, OBSERVING THEM CLOSELY. a. en tee 3 F 


ONE DAY, SALIM SHOT DOWN A LITTLE MALE be 
SPARROW STANDING GUARD OVER A NEST. 4 


N + 


BUT A SHORT WHILE LATER - [ 


= SS 
rs 


a ea = rr 


° 4 M i \ f f 
SALIM WROTE THATIN SEVEN DA 
GUARD THE NEST. 
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Triangular Goodness! 

How can you use shadows to 
measure mountains? Read more 
about the magic of measuring 
triangles: log onto 
www.bwmag.in/trigonometry 


O, 1, 1, 2, 3, 5... 

In 1202, people made a switch 
from elaborate Roman numerals 
to modern arithmetic when 
Italian mathematician Fibonacci 
wrote the Libre Abbaci. He also 
found that things in nature and 
the universe, like plants, insects 
and planetary distances, contain 
the same pattern of numbers 
(called the Fibonacci series). 
Watch this video and see the 
magic of numbers unfold: 
vimeo.com/995 3368. 
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Artwork: NASA/Ames/JPL-Caltech 


Live from Kepler 22-b 

All our outer space expeditions 
have been a search for life on 
other planets. And NASA's latest 
discovery may be the closest 
we've ever come! A planet, 
named Kepler 22-b, has been 
discovered and it is very similar 
to earth. It orbits a star. It has a 
favourable surface temperature. 
It’s very likely that it supports 
vegetation. It’s almost two-and- 
a-half times the size of earth. And 
it is six hundred light years away. 
Does it have alien life forms? Can 
it be asecond earth that we can 
inhabit? Tell us what you have 

to say. Send us your opinions at 
brainwave@ack-media.com 


Thank you, Houseplants! 

Thank you for keeping the air in 
our house fresh and clean. Thank 
you for making our house look 
pretty. Thank you for improving 
our moods and thoughts. Thank 
you for giving us a sense of well- 
being. Thank you, houseplants! 
January 10th is Houseplant 
Appreciation Day. So, take 

this opportunity to appreciate 
everything your houseplants do 
for you. And if you don’t have 
any, then bring some home this 
tenth of January. You can talk to 
the staff at your local nursery for 
advice on which plant will best 
suit your home. 


Hot Tea Month 

We would like to, in all 
seriousness, announce that 
January is celebrated as Hot 
Tea Month. In moderation, a 
cup of hot tea can do wonders. 
It contains amazing things 
called antioxidants that fight 
off cell damage. It keeps your 
blood vessels clean, your 
immune system strong and 
your metabolism working. And 
it tastes good too. There’s no 
better time than this January to 
make yourself the perfect cup of 
tea. But remember, no iced tea! 


E=MC Art 

To appreciate the beauty of 
mathematics, just take a look 

at the art it inspires. And if 

you want to see that jumble of 
numbers and symbols translated 
to beautiful images, no one does 
it better than MC Escher. You can 
see some of his work here: 
www.mcescher.com 


The Hindu Appearance 

Watch out for Brainwave’s 
special section, Grey Matter, in 
the Young World edition of The 
Hindu every month! 


Cut Paste, extended! 

For more bits of random 
information and fascinating 
trivia, log onto to 
www.bwmag.in/category/cut-paste 


Play games with your favourite Tinkle Toons — Suppandi & 
Shikari Shambu. Solve fun-filled puzzles, quizzes and more. 


Share stories, fun facts and exchange virtual gifts with your friends. 


9 Srinath Perur, our geekiest science 
WE VE researcher, is ever at the ready to 
make your brain explode with the 
crazy stuff he digs up. Write to him 
at to 


lay those annoying doubts to rest. 


p04 Mixture: a combination of two or 
more substances that are held together 
physically rather than chemically 


Molecule: the smallest particle of a 
substance that retains the chemical 
properties of that substance 


p05 Pigment: colouring matter in plant 
and animal cells 


Chlorophyll: green substance that gives 
leaves their colour and uses sunlight to 
make food 


p07 Circumference: the length of the 
boundary enclosing a circle 


p23 Photoreceptors: cells present in 
living organisms that respond to light 


Larvae: a stage of growth for some insects, 
in which they are wingless and hatch from 
an egg 


p24 Trench: a narrow and deep 
depression on the ocean floor 


Dorsal spine: the middle portion of the 
spine 


OF TERMS 


p25 Trawlers: boats used to catch fish 
from the bottom of the sea 


Barbel: fleshy extension of skin usually on 
from the neck or head of a fish 


p27 Spore: a single cell capable of 
surviving in tough conditions and of 
reproducing individually 


p28 Pitted: formed pits on the surface of a 
material by corrosion 


p29 Inert: not readily reacting with other 
elements or compounds 


Prototype: an original object on the basis 
of which copies and models can be made 


Crown: the hard, outside covering of a 
tooth 


p35 Marshes: areas of low, wet land, often 
with tall grass 


p38 Immune system: the human body’s 
internal defence system that fights off 
infections 


Metabolism: the set of chemical reactions 
that occur in living cells 


NOTES 


Photograph: Sarah Depper 


SHARES ISHARES: 
EVERTNVHERE® 


The whole world can be viewed in terms of geometrical Send your entries to 
shapes. An orange is a sphere, books are rectangular and brainwave@ack-media.com, 
bottles cylindrical. Some may be more complicated, like the and one of you could win an 
rhino above! awesome science kit! 

Now you pick a complicated photograph or picture and try Last date for entries is 12th 
to divide it into various geometrical shapes. February 2012. 
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Srinath Perur, our geekiest science 
researcher, is ever at the ready to 
make your brain explode with the 
crazy stuff he digs up. Write to him 
at to 
lay those annoying doubts to rest. 


ust over a hundred years ago, an entomologist 

named Wilhelm Kattwinkel was exploring the 

gorges of Tanzania’s Great Rift Valley when, quite 
by accident, he came across the bones of an extinct 
horse in one of them. Since he was hunting for living 
arthropods and not dead mammals (meh!), he went 
back to Germany and forgot all about his fossil find. 


Twenty years and a World War later, a British 
archaeologist couple, improbably named Leakey 
(Mary and Louis), went back to Oldupai: the same 
gorge with the horse bones in it. The Leakeys, unlike 
Kattwinkel, loved all things dead and living, so they 
set up shop and began excavating there. They and 
their colleagues eventually discovered the earliest 
fragments of hominid culture in Africa — some, like 
the Olduwan Stone Chopper, dating back almost two 
million years. The Oldupai gorge, since dubbed ‘The 
Cradle of Mankind’, was the first major archaeological 
milestone in the story of human evolution. 


We hominins, of course, form just one tiny (and 
supremely destructive) piece of Earth’s complex 
5.8 billion-year-old evolutionary jigsaw. This issue 
of Brainwave locates a few more sections of that 
extraordinary living puzzle — from cockroaches and 
finches to leopards and lantanas. I hope it leads you, 
one day soon, to life’s larger picture! 


Scientifically, 
Vinayak 
vinayak.varma@ack-media.com 
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The Two-Faced Nall sys 


You will need 

e Vinegar 

e Salt 

e Aplastic bowl 

e Some dull-looking copper 
object (like a coin or key) 

e An iron nail 


oS &_.. 


Method 

1. Add a little vinegar to the 2. Put the copper object into 5. Take the object out of the 

plastic bowl and stir some salt the bowl and let it rest for bowl and lay it out to dry. 

into it. fifteen minutes. The level You will notice that it looks 
of vinegar should be high absolutely new and shiny! 


enough to submerge it fully. 


W/o 


~ 


4. Now put the iron nail into 5. Carefully take the nailout — 6. The iron nail seems to 
the vinegar/salt solution and ofthe bowl and layitout ona _ be coated with copper! 


let it stay submerged for 30 paper towel to dry. Congratulations, you’ve just 
minutes. completed a chemical process 
called plating! 


IDUINY YSawUlog :yLONAp 
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How it Works 


Copper gets its dullness from When a copper object is If an iron nail is put into the 
an outer coating of copper immersed into the vinegar same solution, the copper in it 
oxide, which forms when and salt solution, some of the — reacts with the iron and coats 
copper reacts with air. copper oxide dissolves, and the surface of the nail. @ 


with it, some copper as well. 


On 


A similar method, called Positive terminal (anode) takes Negative terminal (cathode) gives 
electrolysis, is used to negative charges from water and negative charges to water and frees 
separate water into hydrogen _ frees oxygen. . - - --_. _-- hydrogen. 

and oxygen. Instead of re ” 


vinegar, this method uses 
electricity to generate a 
negative charge. 


__ Water 
Oxygen _ _ __ Hydrogen 
bubbles bubbles 
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“Why does passing 

an electric current 
through wire coiled on 

a conductor make it act 
like a magnet? I asked 
my teacher, but she said it 
was because it was a law. 
Iam not too pleased with 
this answer and thus put 
Jorward the question to 
you,” says Ishita Gupta. 
( about any conductor 

wont make fora 

decent magnet. A magnetic 
material — something that is 
attracted to a magnet — like 
iron, nickel or cobalt, is a 
better choice. The reason: 
substances like iron already 
contain a large number of 
tiny atomic magnets as their 
electrons are arranged in 
a certain way. But these 
tiny magnets are pointed in 
random directions and cancel 
out each other’s magnetism. 
This is why every iron nail 
is not already a magnet. But 


winding a wire around the 
nail and passing an electric 


06 BRAINWAVE 


oiling wire on just 


MAGNETS 


current through it creates a 
magnetic field. This field lines 
up the tiny atomic magnets 
and turns the nail into a large 
magnet. 


by Srinath Perur 


But what exactly is a magnetic 
field? Its that wobbly feeling 


when you bring the repelling 


ends of two magnets, closer. 
That’s two magnetic fields 
saying hello. Now, you could 
ask: why does passing an 
electric current through a 
wire create a magnetic field 
around it? This would be 
similar to asking: why does 
gravity hold us down to the 
ground or keep planets in 
orbit? Ultimately, the answer 
is that this is the way our 
world works. Your teacher 
wasn’t all that far off. 


DIDLpuyayy vusvdy :ylomjup 


Electricity and magnetism are 
both parts of a phenomenon 
called electromagnetism. 
Much of the world around 

us is held together by 
electromagnetism. It is what 
keeps an atom together. Light 
is also a kind of travelling 
electromagnetic field. Why, 
even the earth is really a giant 
electromagnet. The outer 
core of the earth is made of 
molten iron and has electric 
charges circulating through 
it. This creates a magnetic 
field, which is the reason why 
compasses work. 


Make Your Own Magnet 
Take an iron nail and an 
insulated copper wire. Wind 
the wire tightly around the 
nail, taking care to wind it in 
one direction only. You'll need 
about three feet of wire for a 
three-inch nail. Remove some 
of the plastic coating from 

the ends of the wire. Tape one 
end of the wire to one end of 

a 1.5V battery. Now, when 
you touch the other end of the 
wire to the other end of the 
battery, the nail becomes an 
electromagnet and picks up 
pins and clips. 

PS: The electromagnet can 
get pretty hot to touch, so 
don’t turn it on for more than 
a couple of seconds at a time. 


“How does a forensic pathologist determine the time 
of death of a person?” asks Parina Muchhala. 


Obviously, the first thing to 
do is to look for a broken 
wristwatch on the hand of 
the dead person and read 
the time! But since this 
happens far more often in 
movies and mystery books 
than in real life, we have to 
use other methods. I learnt 
about these from a video in 


@ which a forensic pathologist 


wearing a baby-blue gown 
cheerfully explained some 
fairly grisly procedures. 

(And I won’t even mention 
the pictures!) Skipping the 
gorier details, here’s the short 
answer. There are changes 


that occur in the human 
body after death. For one, the 
temperature starts to drop 

at a fixed rate, something 
like 1 to 1.5°F (Fahrenheit) 
per hour. Then, the muscles 
of the body grow stiff over a 
few hours and relax again 

in an expected pattern. The 
potassium inside the eyeballs 
also decreases, again ata 
predictable rate. Although 
these factors vary depending 
on the cause of death and 
environmental conditions, 
certain formulas can be used 
to figure out the time of death. 
The blue gown is optional. © 
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by Siddharth Rao 


Leopards usually lounge on trees. 


cross India, leopards 
often come head-to- 
ead with humans. 


And every so often, we 

hear of people trapping or 
killing these leopards which 
have ‘strayed’ into their 
fields. While some of them 
do wander out of forests 


and end up in villages and 
farms unintentionally, many 
others have lived their whole 
lives outside of forests! But 
you might wonder how a 
large animal like a leopard 
manages to live in, say, a 
sugarcane field? The answer 
lies in two fascinating 


It’s a Jungle out there. 
Discover the many crafty 
ways in which creatures 
adapt to harsh climates, 
changing habitats and 
life in the wilderness 


concepts in ecology: fitness 
and adaptation. 


Two natural paths to 
survival: fitness and 
adaptation 

First up, fitness is the ability 
of an organism to survive and 
reproduce in its environment. 


February 2012 O9 


ovy ynypp1s Aq sydvasoloyd 


How does this ability come Three smart ways to adapt 

about? With adaptation, an Adaptations, or the traits that enhance fitness, can be of many 
evolutionary mechanism that — types: structural, behavioural or physiological. 

makes an organism better 
suited to live in its habitat. 


Through this age-old process, | Type of Real-time example 
animals and plants either adaptations 

gain certain features or 

lose others, which then get Structural Physical features of an _| The horns on the head of 
passed on from generation organism which help the gaur, which allow it 

to generation. Evolutionary it live in its particular to defend itself against 
biologists call these features niche or habitat predators in the forest, like 


tigers 


‘adaptations’. To put it simply, 
adaptations are inherited 
characteristics or traits that Behavioural Things organisms do to | The tendency of spotted 
survive deer and chital to move 
in large groups to protect 
themselves from predators 


increase an animal’s chances 
to survive and reproduce 
—in other words, increase 

its fitness. The leopard, for 


instance, is able to eat an Physiological Internal changes inthe | The waxy coating on the 

assortment of prey, such as bodily processes ofan _ | leaves of plants which grow 
dente. bikd qi ll organism in response in very hot climates. This 

PORES, HES ale Sine to an environmental minimises loss of water 

and large mammals. And he stimulus through transpiration (a 

it is able to live in a variety process like sweating) 


UDSDALUIIAS DUDYIAP -YLONIAP 


of habitats, from forests and 

grasslands to sugarcane fields 

and plantations. Two clever stories of 
adaptation 
One of the most dramatic 
adaptation stories is that of 
the peppered moth (Biston 
beiularia). Before the 
Industrial Revolution came 
to England (that is before 
the 19th century), peppered 
moths were largely light 
grey in colour. The trees at 
that time had light-coloured 
barks with lichen growing on 
them. This provided an ideal 

camouflage for the light- 

coloured peppered moths, 
while the rarer dark-coloured 
moths were frequently 
exposed to predators. Once 
industries started polluting 
the air, thick soot started to 
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settle on the barks of trees, 
and moths which were 

dark in colour were able 

to camouflage themselves 
better. This led to a sharp 
rise in the numbers of dark- 
coloured moths in the years 
that followed! Whereas the 
light grey moths which had 
lost their cover, ended up 
being seized more often by 
predators and their numbers 
dwindled. 


From our own forests in the 
Western Ghats comes another 
stellar adaptor — the Draco 
(Draco dussumieri), also 
known as the Southern Flying 
Lizard. It has a number of 
interesting adaptations up its 
sleeve, but its most intriguing 
trait is its ability to glide from 
tree to tree. The Draco has 

a large flap of skin between 


A Draco takes flight. 


its limbs called the patagium 
which it unfurls when it 
wants to glide. (Patagium 

is pronounced puh-tey-jee- 
uhm, and is a thin membrane 
which extends from the 
Draco’s ribs to its limbs.) This 
wing-like adaptation lets it 
glide across distances of up to 
100 metres! Male Dracos use 
their special wing to guard 
their turf, while all Dracos 
use it to glide away from 
predators. 


Three tough 
competitors: 

lantana, leopards & us 
The animals and plants that 
you see all around are well- 
suited to their environment, 
and able to adjust rather 
quickly to small changes. 
But what happens when 

a huge change affects a 
natural habitat? Many 
species go extinct or start 
diminishing. This happens 


© pretty often when an exotic 


and invasive plant species 


(called so because it disrupts 
the habitat) is introduced 
into a forest where it doesn’t 
naturally grow. Like the 
lantana (Lantana camara), a 
native of Central and South 
America, which was brought 
to India by the British and 
grown as a decorative plant. 
But it is now considered one 
of the biggest threats to native 
species in some forests in the 
country. Local plants have 
not been able to adapt rapidly 
enough to compete with the 
lantana, causing many of 
them to die out. 


To return to the leopards 
which live with us in human 
landscapes, we will just have 
to hope that these big cats 
continue to cope with our 
ever-changing urban habitats. 
But the larger question is, will 
we humans be able to adapt 
our behaviour sufficiently so 
that we can share this planet 
with other wildlife? 
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Mix it Up 


Bird: Match the types of beaks on Type of food: 
the birds to the types of food. 

1. Hawk eagle Hint: The beaks onthe birds are 1. Nectar 
adapted to the type of food that 
they eat. 

2. Sun bird 2. Meat 


3. Parakeet 


UDSDAIUIIAS DUDYIAP :YLONIAP 


4. Seeds 


4. Sparrow 


12 BRAINWAVE 


Chain of Life 


ACROSS 


1. Propagate (5) 

4. ____zoan: earliest known ancestor of all 
animal life (5) 

5. The full set of DNA in an organism (6) 

6. Nocturnal animals have adapted to ___in the 
dark. (3) 

8. Prefix: bird (3) 

10. The Aye-___: primate found only in 
Madagascar (5) 

11. Prefix: earth (3) 

14. He set out on an epic journey on the HMS 
Beagle. (6) 

15. Animal descended from the wolf (5) 

16. Develop or alter a trait to suit the 
environment (5) 


Difficult 


Medium 


Easy 


DOWN 

1. A theory that explains how the universe was 
formed (3,4) 

2. “To descend with modification” — in the 
words of 14 Across (6) 

5. Tree frogs have evolved suction cups on their 


woe). 
4. Mendel’s choice of plant (5) 


7. Dodos and dinosaurs are - (7) 
g. Product of crossbreeding (6) 

12. An egg (4) 

15. Perissodactyls are -toed hoofed 


mammals. (5) 


Send us your completed crosswords at 
brainwave@ack-media.com. Look for solutions to 


‘Square Pegs & Round Holes’ (January 2012) at 
www.bwmag.in/square-pegs-solution. 


February 2012 13 


MANY MILLIONS OF YEARS AGO, THERE 
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MEANWHILE, 
CHARLES DARWIN, AN 
AVID COLLECTOR OF 

NATURAL SPECIMENS 
AND DRAWER OF | 


THAT SAID, PEOPLE 
MOVED ONTO MORE 
~. IMPORTANT THINGS 
LIKE MILKING COWS | 
AND WEARING WIGS ty” 


| AND TAILCOATS. 
WHIM 


CONCLUSIONS, RAN 
AWAY FROM MEDICAL fill 
SCHOOL TO TRAVEL 

AROUND THE WORLD 


HE RETURNED FROM HIS voce 
WITH SEVERAL BOXES STUFFED 
WITH DEAD FINCHES AND BEBTLES. 
TT WAS WHISPERED THAT HE HAD A 
COME UP WITH AN EXPLANATION TOA 
THE ORIGIN OF LIFE THAT DID NOT 
IONE THE WOOLLY GUY OR THE 


‘Lees 
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BEETLE 


LIVING THINGS 
DEVELOPED OVER 
SEVERAL MILLION 

YEARS FROM A 
, COMMON ANCESTOR 
THROUGH NATURAL , ' 

SELECTION. DARWIN EXPOUNDED THAT OUT OF SEVERAL 
VARIANTS OF A SPECIES, ONLY THE ONE 
BEST SUITED TO THE ENVIRONMENT COULD 
HANG AROUND LONG ENOUGH TO FIND A 
SUITABLE MATE OF THE OPPOSITE SEX AND 

MAKE MORE OF ITSELF. THE OTHER VARIANTS 
yy GOT OUTNUMBERED AND BECAME OBSOLETE 
LOSERS OR MUSEUM RELICS... 


... AND AS THE 
ENVIRONMENT CHANGED 
SLOWLY OVER ZILLIONS 
OF YEARS, NATURAL 
SELECTION CAUSED 
DIFFFERENT SPECIES TO 
EVOLVE FROM ONE TO 
THE OTHER. 


1 CAN'T 


THIS DRAMATIC IDEA SPARKED egg (SAO : an 
ae A ae ae ON fea Be: ANN. $ 
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lave lec rmmevm@moOnxaum A few million years ago, you 
than you have, and will looked like this — 

probably outlive all of you. 
But that’s not the most 
impressive thing about me. 


if 


I, on the other hand, looked 
much the same... even 350 
million years ago! 


aé 


Of course, I know all there is to know about how the present 
inhabitants of earth came to be. Nevertheless, it makes for a 
rather droll and amusing pastime to follow the varied theories 
that humans have had about the origin of life. Let me recap: 


1. Creationism 2. Essentialism 

So first, everybody thought Along came Plato, who 

that the universe and life suggested that every creature 
were created by a supreme was a just representation of 
being called god. In the its ideal form. Differences 


between two dogs, according 
to this line of thought, were 
completely ignored because 
they represented the same 
ideal dog! 


17008, philosopher William 
Paley proposed that as the 
universe was so intelligently 
designed, it must have had 
an intelligent designer too. 
Simple and forthright, eh? 
Not quite accurate, though! 
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One of the oldest residents of 
the planet, the great grand- 
daddy of beetles — presenting 
the cocky & completely 
invincible cockroach 


To list some of my remarkable 
feats: 


| can survive for weeks without 


Microbes in my gut help me 
digest my omnivorous food. If 
needed, | can live on anything, 
including glue or my own family! _ _ — - 


| can live ona treetop as well as 
under the ground 


| reproduce at very quick 
intervals. If | die of something 
unexpected, | make sure that my 
children can protect themselves 
from whatever kills me. 


A, 


Over the years, | 
have managed to 
evolve into over 


3. Uniformitarianism 5. Natural Selection 

& Actualism In 1859, Charles Darwin came 
Then Scottish geologist James up with the revolutionary idea 
Hutton and British botanist that life adapted to the nature 
Charles Lyell figured out that around with one, singular aim 


the earth had gone through — to survive. The strongest of 
by Aparna Kapur many physical changes. And __ the species reproduced and 
that the life on the planet the weakest died. 


looked and behaved the way it 
did, because of these changes. 


— 
Y\) we 
*"e a2 


4. Lamarckism 

Next, French naturalist 
Lamarck theorised that 
living things developed 


¢ 


characteristics that were 6. Gene-centred View 
My tough Bioskeleter useful and got rid of those Then British biologist Richard 
(a covering | wear on the that were not. The useful Dawkins came up with the 
outside) can withstand high ones were then passed on ‘selfish gene theory’. He 
temperatures and radiation. to the next generation. With said that organisms possess 
Every once in a while, | shed it, every passing generation, competing genes, and develop 
and with it, all the toxins too. each species took on traits traits based on the genes that 
2.0 that were more suited to its survive within their bodies. @ 
Some of us evolved environment. 


to survive on wood 
and became termites 


to fly... 


.. and swim Py 
Someofusturned  . 

into brightly- > 
coloured beetles : 


I, of course, know the 
true story of the origin 
of life. If only someone 
would ask me... 


ADWNY YSawiog :yLompLp 
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An illustration 

from Le Vingtiéme 
Siécle, an early 
scientific romance by 
nineteenth century 
writer Albert Robida. 
The drawing depicts 
the twentieth century 
as imagined by Robida: 
with a rotating house, 
people in strange 
futuristic clothes, and 
a distant airship. 
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FUSED ALUMINA! 
AND PLASTIC 
CAN'T BE RECYCLE! 
OR REUSED. Evil! wrt, 
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FULL OF ACID- 


TRY AND USE 
RECHARGEABLE 


ES. ’ d d e 
Landfills are both hideous and hideously its J ve Su nly 


dangerous. When it rains, gross-stinky-toxic \0 st my 
stuff flows out with the rainwater, in foul a P pe t { if é. 
streams of black liquid called leechate. Leechate 

can seep into the ground, contaminating the 
water in nearby wells and lakes. 
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Decomposing organic waste 
— fruits, vegetables, leaves, 
twigs — also creates a nasty 
smell. The sad thing is that 
these things shouldn’t even 
be in the landfill, along 
with most of the other 

stuff. Organic waste makes 
excellent food for any cows 
you may know, and can be 
put in a compost pit (or pot) 


rar 
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DANGEROUS &.(_ 


at home until it decomposes 
into fine, black, non-smelly 

compost that can be used to 
grow more plants. 


Among the non-smelly things 
that don’t need to be here 

are clothes (if they’re in good 
condition you can give them 
away or they can be recycled), 
paper (decomposes; can 


also be recycled into more 
paper, preventing trees from 
being cut down to make new 
paper), glass (can be recycled 
entirely), metal (ditto!), 
rubber (recyclable) and 
plastic (can be recycled a few 
times, but not endlessly like 
metal. So using less of it is the 
simplest thing to do). 


Sort through the landfill on 
the previous page, and colour 
the waste either Dangerous, 
Recyclable or Organic. If 
you aren’t sure what colour 
something should be, check 
www.bwmag.in. ® 


With many thanks to Poonam 
Bir Kasturi of Daily Dump 
(www.dailydump. org) in 
Bangalore, for all her help 
and for her lovely, stinky 
Trash Trail. 
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BOOKWORM SACHIN SOOP CAN 


CALL UPON A HOST OF FORMS 
AVAILABLE TO HIM THROUGH 
ANP NATURAL 
SELECTION! SACHIN CAN... 


by Sunando C 
1” 
<—_e M 


Sy 
Ca 
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AFTER BEING PUSHED AROUND 
BY THE SCHOOL BULLIES ON A 
TRIP TO THE NATURAL HISTORY 
MUSEUM, SACHIN IS GIVEN SOME 
ADVICE BY AN OLD MAN WHO 
APPEARS OUT OF NOWHERE. 


Tye 

Ti SAY THE WORD 
( ‘EVOLUTION!’ 
ANP CLICK YOUR 
HEELS TWICE. 


EVOLUTION IS THE PROCESS 
OF CHANGE IN EVERY FORM 
OF LIFE THAT HAPPENS OVER 
GENERATIONS. BIODIVERSITY OR 
THE DEGREE OF VARIATION OF 
LIFE FORMS EVOLVES THROUGH 
THE PROCESSES OF MUTATIONS, 
GENETIC DRIFT AND NATURAL 
SELECTION. 


WHEN HE SAYS THE 
MAGIC WORG SACHIN 


Sey Sane eae Oe is 
IFI HEORYV 2 
gate 3 oy a) COMMON ANCESTORS. ' 


Pe MO THROLIGH, 3 


Bone ca 


“! _oiaee 


OTHER FORMS HE 
CAN UNLOCK IN HIS 
OWN EVOLUTION. 
THE FUTURE AWAITS! 


Vis) 


Tints er 
Driving wi 
Maths. ..... 


A zippy drive through the world of 
geometry and parallel-parking 


e need maths to do a whole lot of on weekends. So dad will have to parallel- 
things. Like calculating breaking park in whatever little space is available. 
distances, so car drivers don’t bump He finds a tight spot between two cars. But 
into each other on the road. Or parking can he squeeze the car in or will he have to 
quickly and efficiently. In fact, the next time look for another one? Mathematician Simon 
you are late for a movie at the multiplex, you Blackburn has recently worked out a formula 
can ask your dad (or mum) to use a bit of for the perfect parking job! This formula 
maths to park faster and better. Here’s how: tells us exactly how much extra space we 
will need, beyond the length of the vehicle, 
Let’s say you’re headed to the multiplex on to park it in a simple, reverse-in, straighten- 
a weekend. We can safely assume that the the-wheels, switch-the-engine-off move. It 
parking lot will be full-up, as it usually is goes something like this: 
——— w width of the car in front 
_- -——_ kdistance from the front be 
Le oS wheel to the front of your car = 
a - = ™ . x 
“fj 7 oo 7 
j ‘he p 7 " X 7 & 
dh A x ‘NX 7] 3 
a d fi yf ge $ 
id 1 = et ! a 
> ae ak | your car’s wheel base 5 
it 1 t 
it \ I 
\q \ , i_— 
Yq » / a r radius of your car’s curb- 
NX . 4 to- curb turning circle 


Minimum space needed = length of your car + Vr2-(r2-I2) + (I+k)2- (vr2-I2-w)2 - 1- k 
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Now, this is how to park perfectly: 


Bring your car to astop alongside car Reverse into the space with an 


at the front of the space. S-motion 

A little mathematical sense coupled with 
the use of rear and side-view mirrors can 
help your dad avoid any collisions as he 
maneuvers into the parking spot smoothly, 
just in time for the movie. 


Maths is also used to study and manage 
traffic networks and create an effective 
traffic control system. It helps us read maps 
as well, so we don’t take the wrong turns on 
a road trip. The moral of the story: maths 

is not just for engineers and scientists. It is 
useful to all of us, to better navigate our way 
through everyday life. @ 


Try this! 


a 
1 
1 
1 
' 
' 
' 


Once the car is parallel with the 
curb, pull forward to center your car 
within the space 


(Parking the car is something that 
most of us do ona daily basis - and 
we all get a little frustrated with 

it sometimes. This was the perfect 
opportunity to show how we can 
apply mathematics to understanding 
something that we all share. JJ 


- Simon R Blackburn 


Even if you don’t like maths, I’m sure you like playing video games. Try this free online game: www. 
coolmath-games.com/0-parkingmania/index.html. It drives home the connection between maths, cars and 
traffic. Send us your feedback on this article or any other maths-related issues at bwlab@ack-media.com 
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The Case of the 
Optical Fingerprint ..... 


Playing Sherlock with 
lasers 


eed a blood test? I, for 
one, hate them — tie 
tourniquet, rip syringe 


packet, poke needle, draw 
blood and wait for the report. 


Luckily for me, this procedure 


might soon become a once- 
upon-a-time relic. Instead, 
shining a laser on the crook 
of the arm will let us ‘see’ the 
levels of haemoglobin, sugar, 
or whatever else needs to be 
tested, almost instantly! 


Light is a mysterious thing. 
Shine it on your hand ina 
dark room and you can see 
the hand. Shine a laser (also 
a type of light) on your hand 
and voila, you can ‘see’ inside 
it and right under your skin. 
No blood, no cuts and no 
needle. Like a pair of X-ray 
spectacles! 


Mysteries of light 

Have you watched laser 
displays? Lines of light or 
lasers of different colours 
are used to make interesting 


patterns. While multicoloured 


light particles make up 
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regular light, lasers have 
identically-coloured light 
particles only. A red laser is 
made of red light particles, 
and a green laser, just green 
ones. That said lasers can 
come in infinite shades of red, 
green or any other colour. 


1WMANyD Ysiyspaag :yaomqap 


Now, when a laser is passed 
through any material, be it 
bone, tissue, rock, gas or even 
a liquid, it bounces off the 
molecules in the material, 
and exits a bit differently from 
how it came in. For instance, 
a green laser might exit as 


a reddish band of colours 
or ‘spectrum’. This is called 
the Raman Effect, named 
after the Indian scientist CV 
Raman, who proved that 
every spectrum is unique to 
the material it has passed 
through: this is called an 
optical fingerprint! 


Laser detectives 

Police routinely compare 
fingerprints from a crime 
scene against thousands 

of fingerprints stored ina 
database. A match translates 
to a suspect. When a match 
isn’t found, it could belong 

to a first-time criminal. The 
optical fingerprinting system 
works in the exact same 

way. An optical fingerprint 

is matched against existing 
optical fingerprints of various 
materials or chemicals in a 
database. A match identifies 
the material. When one isn’t 
found, then the spectrum is 
analysed and added to the 
database for future reference. 


In the past few years, crime 
scene investigators have been 
using portable equipment to 
shine a laser on the evidence 


in order to ‘see’ it (such as 
the age of a blood stain) 

in situ, or in its original 
location. Similarly, when 
ocean chemists want to study 
sediments on the ocean floor 
in situ, they equip a remotely- 
piloted submersible with 
something called a Raman- 
based probe. The sub sticks 
out the probe, sucks up water 
and then a laser helps ‘see’ 
the chemicals in it. 


Scientists, chemists, art 
conservationists and 
biologists are all figuring 
out how to use optical 
fingerprinting to ‘see’ 
bombs in war zones, fake 
paintings, cancerous tissue, 
minerals in lunar rocks, fake 
medical drugs (through the 
packaging), pollutants in the 
air and even rotting teeth! @ 


If you want to delve further 
into this mystery, look up 
these links: 

Forensic investigation: 
www.youtube.com/watch?v=Qoy 
ZNrIBviY&feature=relmfu 

A meeting of science and art: 
www.youtube.com/ 
watch?v=1UgnmVgWfOg 

If you'd like to know more about 
CV Raman, go to: 
www.nobelprize.org/nobel_ 
prizes/physics/laureates/1930/# 
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SPECULATIVE 


FICTION 


more than four hours had passed. How time 
flies when you’re a dog, Olso thought. No 


wonder they have seven years for every one 


of ours! 
then he His mother called him for dinner and even 


gave him a yellow bowl like Razor’s to eat 


in. But when he asked to eat like Razor, she 
arke at 


The next day, Olso decided to follow Razor 
around again. It had been fun, and it never 
hurt to be extra-accurate when it came to 
O lso walked home, thinking about school work. So when he went home, he 


by Aparna kapur 


his school assignment. “Live in the 

shoes of the person in your family 
who you admire most,” his teacher had said. 
“For two hours, follow them around and do 
exactly as they do.” It was supposed to teach 
them sensitivity, or something like that. He 
considered his options. He could be mum, 
but that would require complimenting her 
friends’ smart children or new cars. He could 
be dad, but he couldn’t drive and that was 
the most exciting part of his dad’s life. That 
left grandpa. He would have to spend the day 
reading the paper, eating fruit and taking a 
nap in front if the television. Sounded boring. 
But nobody said assignments were meant to 
be fun. 


And then it hit him. He had forgotten one 
member of his family completely. As he 
entered the gate, his huge, golden-brown 
retriever jumped up on him and he fell 
backwards. Of course, Olso thought! For 
two hours, he would follow Razor and do 
everything he did. He was excited. 


That evening, he chased butterflies on the 
lawn, jumped around the house looking for 
a cloth bunny and chewed on a squeaky 
rubber bone. He even got to bark at his 
mother’s friends. It wasn’t until he had 
flopped down on the cold floor under the 
sofa, looking flushed, that he realised that 
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ate his lunch and joined his dog, who was 
looking for a sweet spot on his cushion. At 
dinner that night, when his mother told 
him that he smelled like Razor, he smiled 
proudly. 


That whole week, Olso would change out 

of his uniform and spend his days trying to 
pin down flies, tug at curtains and wait for 
crumbs to fall on the kitchen floor. While 

his parents were a little concerned that he 
was not spending enough time studying, 
they were mostly happy. Olso had been a 
shy, sad sort of child, you see. And in the past 
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few days, they had only seen him laughing, 
skipping and running outdoors. Razor was 
very pleased to have a little sidekick who 
followed his every move with such awe. 


Meanwhile, Olso was having the time of his 
life. At first, he’d had trouble keeping up with 
Razor because he couldn’t run on his hands 
and feet. But slowly, he began to observe 
how Razor moved his legs. He copied these 
actions, and felt his arms become more 
flexible and his muscles gain strength. In 
fact, on some mornings, he felt odd that his 
arms weren’t doing anything as he walked to 
school. He also realised that he had started to 
hear more sounds than he used to. He could 
hear an ambulance from further away, and he 
could even feel the muscles in his ear twitch 
at slight sounds. Olso recognised the barks of 
the neighbourhood dogs and could tell if any 
of them was grumpy. He had also learned to 
tell an angry growl from a scared one. 


Olso’s mother, on the other hand, grew 
concerned as she noticed her son develop 
strange habits with the passing weeks. He 
couldn’t tell the difference between red and 
green. And his teeth had taken on an unusual 
appearance, with two of the front teeth 
sharper and more prominent than before. He 
would run around in the garden and return 
home with his hands and nose covered with 
mud. When his dad got home, he would rush 
to the door and jump up and down to greet 
him. As his dad would switch on the 
television, Olso and Razor would go for a 
run, smell things and chase each other. 
When they returned home exhausted, he 
would still be watching TV. 


Everyone moves so slowly, Olso thought. 

Its no wonder that we have seven years for 
every one of theirs! And he went to lie on his 
cushion. @ 
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Curlouser 
and 


Curliousen“ | 


by Rajita Gadagkar 


In conversation with Professor Nicole 
Ostrowsky, physicist, author and 
relentless experimenter 


r | he starting point of science is a sense 
of wonder, believes Professor Nicole 
Ostrowsky, French physicist and author 

of the Agenda of the Apprentice Scientist. In 

her book, Nicole doles out generous helpings 


of both science and wonderment for all the 
eager (and not-so eager) apprentice-scientists 
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out there with 365 hands-on experiments, 
one for each day of the year. The learn- 
by-doing activities listed in the Agenda are 
meant for anyone between the ages of 7 and 
107 with a basic sense of curiosity about the 
world at large. Through this book and her 
ongoing work with students and teachers 
around the world, Nicole hopes to spread 
the word that science isn’t about mugging 
up formulas and laws in the classroom, but 
about understanding the mysteries behind 
everyday phenomena. Brainwave chatted 


dagdadg op] y Aq Yavisojoyd 


with Prof Ostrowsky, who lives in Nice, 
France, about her own adventures with 
science as a child, as an author and as the 
former head of the Laboratory of Physics and 
Condensed Matter at the University of Nice, 
where she is currently a Professor Emeritus. 


Brainwave: Tell us a little about your 
childhood and where you grew up? 


Nicole: I was born in France in 1943, 
during the Second World War. Both my 
parents had left Latvia to come to France 

in the early 1930s to study and they had 
become scientists in their adopted country. 
Paris was a very grey city after the war, food 
was rationed, schools overcrowded and 
freezing in the winter, but both my sister and 
I felt like the most privileged children on 
earth. Our house was full of friends, music 
and books. And as both our parents were 
working, we were independent at a very 
young age, and fully responsible for doing 
our homework. 


B: What were your earliest encounters 
with science? 


N: On Thursdays, the no-school day, my 
mother would welcome us into her chemistry 
lab, and I still remember the various scales 
she let us use to weigh corks of all shapes 
and sizes, the white thin paper we would cut 
and fold to line the glass funnels and filter 


@©@some decoction. Her job was fascinating: she 


used to collect the roots, leaves and barks 
of trees that had medicinal properties and 
were known to be remedies for illnesses. 


She would then boil them, decant, filter and 


distil the decoction, searching for the elusive 
substance that was curing people. The final 
step would be to find it in the shape of an 

as yet unknown crystal whose chemical 
formula could then be determined. So every 
night, when my mother returned from the 
lab, we would rush to her, shouting: “So ... 
did it crystallise>2” 


B: How is the Agenda of the Apprentice 
Scientist different from a science textbook? 


N: The Agenda is not curriculum-oriented. 
It can be used at many ages and at many 
levels. It is intended to open pathways of 
thought by taking a walk through science — 
to help people discover that science is a part 
of our daily life, that they can take part in it 
with pleasure, that it can be easy, sometimes 
surprising and funny. The apprentice is 
always at the centre of each activity: s/he has 
to play, draw, cut, construct, write, and most 
importantly, think. 


B: Did you come up with all the 
experiments in the book? Was it hard to 
come up with 365 of them? 


N: When I was first asked to write the book, 
I did get scared that I would not have enough 
ideas for the 365 days of the year. But as 

I got thinking, I had so many ideas that I 
opened my computer and started writing 
them down at random. Many of the activities 
are simplified versions of experiments I 
have used during my thirty and more years 
of teaching, or from experiments I saw 

in science museums around the world. 
Some ideas came from my children who 
remembered activities we did together 
when they were young - like the ‘nine point 
box’ (September 1st in the book) which is 
one of my favourite activities as it teaches 
the apprentice the importance of thinking 
“outside the box”. 


B: Science is about making connections 
between seemingly random events. How 
can we start making these connections for 
ourselves? 


N: Keep your eyes open; do not be afraid 

to ask questions, and to wonder about the 
world around you. Where does the rain come 
from? How do airplanes fly? What burns in 

a candle? What’s the role of friction in your 
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Nicole’s grandson proudly demonstrates the levitating card 


everyday life? Why do you blow on your soup 


to make it cold? 


B: What are some basic qualities that a 
scientist needs to have? 


N: Curiosity, curiosity and the ability to 
recognise what questions interest you the 
most. Those are the ones that will retain 
your attention and make it worthwhile to 
work hard at finding answers. 


B: What is a typical day in the life ofa 
physicist like? 


N: You wake up, wash up, have breakfast, 
go to the lab ... but you carry with you the 
questions you are working on, and you 

think about them all the time, consciously 
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Favourite Chinese Proverb: Tell me and |’! 
forget, Show me and | may remember, Involve 
me and I'll understand. 

Biggest Scientific Inspiration: Claude Cohen 
Tannoudji, thesis guide and Nobel Prize winner 
in Physics, 1997 and Richard Feynman and his 
three fantastic textbooks Lectures in physics |, 
Il and III 

Career Beginnings: Worked at Ecole Normale 
Supérieure Laboratory in France and Harvard 
University, USA 

General Hobbies: Reading and listening to 
(classical) music, sports (bicycling, swimming, 
downhill skiing) and gardening 


If You guess the right colour | The levitating card 


won't remove the card! what? experiment featured 


you ba Sct this game? in 


h 
olves filling a jar 
with water, placing a 
ying card on top 
it and turning the 
jar upside-down. 
e card sticks to 
; the jar and doesn't 
Fe ty fall off. Can you 
P90) figure out why this 
peer happens? Write to 


— SS us at brainwave@ack- 


media.com 


or unconsciously. Once in the lab, if an 
experiment is set up, it will take precedence 
over any other activities. It is so very hard 
to gather all the equipment and set up 

an experiment that all your energy will 

be focused on obtaining what we call “a 
signal”, i.e. the first faint qualitative result — 


generally a blimp on a curve on a screen — to 
tell you that the experiment is working. This 


magic moment is then followed by weeks of 


hard work to improve “the signal” and make 


the results more quantitative, and offer an 
interpretation. In this phase, the scientist 

resembles an artist and needs to use both 
logical thinking and imagination. @ 


Agenda of The Apprentice Scientist (Orient 
Black Swan) is available on flipkart.com. 


Sharks are Sharp 

2011 was big for sharks and 
rays. Over 200 new species were 
discovered, which is more than 
the discoveries made in the la 
three years combined! One of 
these is the fantastically sinist 
ooking African dwarf sawsha 
It has along snout lined with 
sharp teeth that makes it look 
ike it's daring you to duel with its 
rapier-like head. And when it gets 
hungry, it simply swims through 

a school of fish, waving its head 
about, and then swims right back 
to chomp on the kill. 


Up, Up and Away 

Every year since 2000, the world 
has celebrated the International 
Solar Balloon Festival, where 
arge and colourful solar balloons 
of a myriad of shapes take flight. 
The beauty of solar balloons is in 
their simple working mechanism. 
As they fly, the air inside gets 
heated by the sun, causing them 


to rise up further. Use acontact microphone to listen to the music of everyday objects. 
____ Screenshots from a video by Bruno Zamborlin 

a table or tapped your nails on are also white! From where did 
glass, this activity will interest these new species pop up, and 
you. Did you know that when you. why do they all lack colour? Using 
attach a contact microphone to a Remotely Operated Vehicle 
anything, it picks up vibrations (ROV), scientists have stumbled 
and converts them to audio? onto a world that begins almost 
Watch this fascinating video to 8000ft below the ocean under 
see all the amazing things you Antarctica, an area so cavernous 
can do with this nifty device: that no sunlight reaches it. This 
www.youtube.com/watch?v=erz- accounts for why all the species 
9f4M 9B4&feature=youtu.be found here are pale, colourless 


and rather spooky. 


Photograph by Catman529 at en.wikipedia Ghost World, Ahoy 
Researchers have discovered 125 Years and Counting 

DIY Sound Garden an octopus species that looks December 22, 2012 will be 

If you've ever played around with — ghost-pale, a white yeti crab and the 125th birthday of Indian 
the sounds that everyday objects aseven-armed sea star and new mathematician Srinivasa 

make, drummed your fingers on kind of anemone, both of which Ramanujan. December might be 
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awhile away, but it’s never too 
soon to mention Ramanujan’s 
genius and his discoveries. With 
his precious contributions to 
mathematical analysis, functions 
and constants, number theory and 
infinite series, Ramanujan is up on 
the pedestal with greats like Euler 
and Archimedes. Read about him 
in upcoming issues of Brainwave. 


India Goes Antarctic 
Right about now, India is 
setting up aresearch station 


in An 
adva 
cutti 


tarctica equipped 
nced technology a 
ng-edge facilities. 


be the third 


station tha 


with 
nd 


This will 


t we have 


#) 
} 


esta 


blished 


set up in An 
all over the 


inthe South Pole so 


far. Research stations have been 


tarctica by countries 
world, since as early 


A NASA scientific balloon awaits launch in McMurdo, Antarctica. 
Photograph by NASA Goddard Space Flight Center 


Google Science Fair 


as there are fewer unnecessary 


as 1904. Th 


e reason: 


untouched, 


uninhabited Antarctica 
for an excellent space to conduct 


scientific research o 


makes 


fF any kind 


external factors interfering with 
the readings of astronomical 

or environmental data. It’s the 
earth's version of a sterilised lab! 


— 


Troll, the Norwegian research station in Dronning Maud Land, Antarctica 
Photograph by Islarsh (Own work) 
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When Google, National 
Geographic, Scientific American, 
LEGO and CERN come together, 
you know it’s bound to get 
interesting. And when they hold 


ascien 
you've 


ce competition, you know 
got to participate! So if you 


are anywhere between 13 and 
18 years old, just come up with a 
question that has always nagged 
you and think of an experiment 


that coulda 
project tha 
to the judg 


nswer it. Create a 
t presents your idea 
es and you could win 


amazing stuff! 


Google 
Science 
Fair 2012 


If you don't believe us, head 
to www.google.com/events/ 
sciencefair/index.html now! 


THE WORLD'S 


WEIRDEST 


SPARE PARTS 


by Sangeeta Bahuguna 


Presenting the top 
offenders on evolution’s 
Most Unwanted list 


ear Readers, 
join me as I raise 
my un-hairy hand 


in a grateful salute to that 
mighty chain of events called 
evolution. Am I glad that 
evolution changed me from 
a hairy ape to the smart, 
microchip-using, ‘tail-less’ 
wonder that I am! But having 
said that, Pll also have you 
know that evolution is not 
always efficient. It has left 
behind some hilarious 
blunders in the form of 
vestigial organs — spare parts 
that have hung on, unwanted, 
even after their functions 
have become redundant. 
Take a look at the Top 10 
evolutionary leftovers! 


WHALE LIMBS: About 57 
million years ago, when most 
animals were growing arms 
and legs and climbing out 

of the water, whales were 
growing fins and walking into 
the water. Whales evolved 
from limbed, land animals. 
But evolution forgot to delete 


their useless limbs and even 
today, you can see the bones 
of an arm inside the fin of a 

whale as well as a shrunken 


@ pelvic bone where the hind 


legs once were. Shake that 
leg, dear whale! 


CAT TASTE BUDS: Unlike most 
mammals, cats can’t taste 
anything sweet. Then isn’t 

it odd that they possess the 
same sweet detection taste 
buds as other mammals? 
Seems like evolution did only 
half its job — it removed the 
cal’s sweet detection receptor 
gene, but forgot to remove 

its taste buds! Quite the 
bittersweet joke. 


OSTRICH WINGS: Evolution 
turned the mighty ostrich 
into a flightless bird, but 

as a cruel reminder, left 


behind its functionless wings. 
Fortunately, the smart male 
ostrich has developed a 
secondary use for these — it 
clumsily flaps its useless 
wings to attract lady ostriches 
during courtship. 


WISDOM TEETH: Back when 
we were apes and ate coarse 
stuff, we had wider mouths. 
Gradually, as we switched to 
refined, less-chewy food, our 
jaws got smaller, allowing 
less room for our third pair 


of molars — the wisdom teeth. 


But evolution forgot to get rid 
of these, so modern man has 
to enlist the help of dentists to 
yank them out. Wisdom teeth 
play no part in our chewing 
and digestive mechanisms. A 
clear case of all wisdom and 
no bite! 
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GANNET NOSTRILS: These 
diving birds plunge into 
water from a great height, 
and evolution has done away 
with their external nostrils to 
let them do so. Great design, 
you would say — having water 
rush up the nose during a 
high-speed dive would have 
been rather uncomfortable 
for the gannet. But evolution 
forgot to tweak one, not- 
so-tiny detail. Right under 
where the nostrils once were 
is a complete nasal system 
with air passages and tubes! 
Senseless, don’t you think? 


BLIND MOLE RAT EYES: 

The mole rat, which lives 
under the ground in complete 
darkness, has descended 
from surface-dwelling 
rodents. In its current avatar, 
the mole rat has no use for 
eyes, and logically speaking, 
evolution should have shrunk 
and deleted this feature 
completely. But looks like 
evolution found it easier to 


Not Just an Appendage! 


© weevil, but in a confused 


retain the creature’s ancestral 
eyes and then cover them up 
with a layer of skin. A matter 
of perfect tunnel vision! 


THE TAILBONE: The human 
tailbone is the remnant of a 
tail that our tree-swinging 
ancestors once depended 
on for mobility and balance. 
But now that we navigate 
forests in SUVs and sit on 
chairs for the better part of 
our days, this little stump 

at the end of our spines has 
become a pain. Every year, 
thousands of people develop 
spinal problems that start at 
the tailbone, an unnecessary 
appendage in our sedentary 
lifestyles. What a ‘tail’ of 
woe... 


MAYFLY MOUTHS: The mayfly, 
as you might know, lives only 
for a few days and only long 
enough to find a mate and 
reproduce. It doesn’t eat a 
thing. So why does it have a 
fully-developed mouth and a 
digestive tract? Its digestive 
system, incidentally, is filled 
with air. If only the mayfly 
could use its mouth to speak, 
I’m sure it would have a thing 
or two to say to evolution 
about this blunder. 


KAUAI STAG BEETLE WINGS: 
This once-flying creature 
evolved into a flightless 


GREENLAND SHARK EYES: 
Greenland sharks are born 
with eyes. But they are 
blinded almost immediately 
after by parasitic copepods 
that feed on the skin of their 
eyes. So how do they search 
the waters for food? Well, the 
eye-sucking parasites emit a 
glow that attracts fish, which 
the sharks then snap up. But 
where is the sense in such a 


sort of way. It has a perfectly 
decent, well-formed pair 

of beetle wings on its back, 
but they’ve been handcuffed 
under a cover that’s fused on 
top of the wings. Talk about 
baggage! 


roundabout set-up? Couldn’t 
evolution have found a more 
straightforward way for the 
shark to lure its food? This 
has got to be the weirdest 
evolutionary give-and-take 
scheme! @ 


There are also some unfortunate organs that have been wrongfully 
accused of being spare parts. Like the much-reviled human 


appendix. Long considered a useless organ, recent medical research 
has found a subtle purpose for the appendix. Apparently, it houses 
good bacteria and repopulates the intestines with them after 
attacks of dysentery and diarrhea. 
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p06 Conductor: material that can 
transmit electricity or heat 


Electron: a negatively charged particle 
that orbits the nucleus in an atom 


Repel: Force away from each other 


p07 Forensic pathologist: a specialist 
who examines samples of body tissues to 
provide evidence in a court of law 


p09 Ecology: relationships of organisms 
with their environment and with each other 


p10 Inherited: received from ancestors 


Camouflage: resemblance of an organism 
to its surroundings to avoid detection 


p11 Exotic: not belonging to the native 
ecosystem 


p15 Fossil: preserved evidence of ancient 
life 


p16 Omnivorous: a diet that consists of 
both plants and animals 


p17 Gene: a blueprint for cell construction 
that controls characteristics of organisms 
and is passed on from generation to 
generation 


p24 Common descent: the theory that 
all the creatures on earth have come froma 
common ancestor 
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p25 Mutation: changes in the basic inner 
structure of the body 


p26 Parallel-park: to park a vehicle, with 
its length along the side of the road 


p28 Tourniquet: a tightly-compressed 
bandage used to stop bleeding 


Haemoglobin: iron-containing molecules 
in red blood cells which transports oxygen 
from the lungs 


p33 Decoction: extraction of something, 
obtained by boiling it down 


Decant: to pour off a liquid gently so as not 
to disturb the sediment 


p34 Quantitative: analysis that 
determines the amount of a chemical in a 
sample 


Qualitative: analysis that determines the 
identity of a chemical 


p37 Pelvic: of the bone structure that 
supports the legs 


Molars: broad teeth at the back of the 
mouth that grind food 


p38 Weevil: a small herbivorous beetle 


Parasite: a living organism that exists by 
stealing the resources produced or collected 
by another living organism 
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Play games with your favourite Tinkle Toons — Suppandi & 
Shikari Shambu. Solve fun-filled puzzles, quizzes and more. 


Share stories, fun facts and exchange virtual gifts with your friends. 


Chaos Rules! 


Hullo hullo, Almighty Reader! 


his life depended on it. Sure, we all farted a few 

times a day, but this guy farted as if he were 
being propelled through the day solely by the power of 
his wind. His farts weren’t always noisy: their silence 
and smelliness were in inverse proportion (he fed his 
belaboured intestinal bacteria a huge daily breakfast 
of rice and boiled eggs). In our geeky cruelty, we 
dubbed him HS (a la Hydrogen Sulphide). 


To was a boy in my school who passed gas like 


It was a good thing for H,S that he was super at 
studies and a talented pace bowelev... er... bowler, 
which cancelled out the unpopularity of his flagrant 
(and distinctly non-fragrant) flatulence. Also, we 
found him hilarious. H,S’s farts were designed to 
break tension and spread laughter in our otherwise 
mirthless classrooms. If there’s an H,S in your class, 
be extra nice to him or her. They aren’t farting around 
intentionally or with malice, you know. Besides, 
without their friendly eruptions, imagine how dull 
school life would be! 


I’m told that Albert Einstein (whose birthday it is 

this month!) was also a sucker for gassy humour. He 
laughed the most at someone letting a loud one rip 
through his lecture sessions. In this disgusting new 
Brainwave, we mimic other such historic nerds 
and stick our noses in the expansive business of gas. 
We also sniff out moonlighting starlets, misleading 
mayors, hungry birds and a horrifying, noodly Lurker 
at the Threshold, so tread lightly, fellow farter! 
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In which we 
fearlessly wade into 
the bowels of stinky, 
deathly, noisy and 


electrifying gases 


04 


Words tagged with a G are explained in the Glossary at the end of the magazine. 


Happy March 14! 

March 14 is an important day 

in the history of science. It’s the 
birthday of Albert Einstein! But 
the reasons to celebrate this 

day don’t end here. March 14 
(03/14) is the closest date that 
represents everyone's favourite 
mathematical constant, pi - the 
decimal representation of which is 


3.14. Happy Pi Day, everyone! Eat 
pie and party. 


Eating Metaphors 

The human brain is endlessly 
fascinating. Consider how it 
responds to metaphors, for 
instance. Recent research 
supported by the National 
Institutes of Health and the 
National Science Foundation in 
USA has found that when we hear 
metaphors, even common ones, 
the associated sensory areas 

of the brain get activated. So 
when someone tells us that they 
have had a “bitter experience”, 

it activates the same part of our 
brain which reacts to bitter food! 


Image by UC Davis 


Mexico in 3D 

Recently, a 3D laser map of 
Mexico was generated using 
laser technology. This technology 


helped scientists get a better idea 
of the geological effects of the 
earthquake which hit Mexico in 
2010. In the map seen above, the 


blue colour shows areas where the 


ground surface has moved down 
and red indicates where it has 
risen up. 


Jawly Good 

A lower jaw replacement 
procedure conducted on 

an 83-year-old woman in 
Netherlands last June, was the 
first jaw implant to be created 
completely by a 3D printer! 

Made by fusing layers of titanium 
powder together with a laser, this 
jaw is 30gm heavier than a regular 
implant. Weight notwithstanding, 
it was a perfect fit and took several 
hours less to make than traditional 
implants. (Even though it took 

33 layers of titanium coating to 
build just 1mm of the implant.) It 


also considerably shortened the 
surgery and recovery time. Read 
more about 3D printing at www. 
bwmasg.in/non-sticky-dosas. 


Unnecessary Panic? 

Sixteen scientists around the 
world have gotten together and 
signed a statement alleging that 
global warming is not a cause for 
worry. They say that the claims of 
drastic changes caused by carbon 
dioxide are highly exaggerated 

and that the current climate 
change is natural and consistent 
with patterns in the past. These 
scientists believe that there isn't 
enough scientific evidence to start 
implementing extreme measures. 
Read their controversial views at 
http://online.wsj.com/article/SB100 
0142405297020430140457717 
1531838421366.html. 


Made in March 

On March 7, 1876, Alexander 
Graham Bell patented the 
telephone. Within hours of 
this, Elisha Grey, an American 
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engineer, also patented the same 
invention. Later, both Bell and 
a legal battle over 


Grey fought 
who rightfull 


Bell, of course, won 


ThenonM 


y owned the p 


arch 13, 1877 


earmuffs were patented by 


Chester Greenwood. 


15 when hei 


nvented them, 


atent. 


, 


He was 


reportedly while ice skating. He 


Farmington, 
December 2 
Greenwood 
Also, the fl 


1845, by Bri 


invented and patented a nu 
of other things, an 


mber 


d his hometown, 


USA, celebrates 


1 as ‘Chester 
Day’ every yea 


tish inventor a 


rst rubberband 
was patented on March 17, 


lr. 


nd 


businessman Stephen Perry. It 


was made of 


and was origi 


nally created 


vulcanised rubber 


to hold 


envelopes and sheets of paper 


together. 


Photograph by PLoS 
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Starry Night 

The photograph above shows the 
M74 galaxy. It is a beautiful spiral 
galaxy, slightly smaller than the 
Milky Way, located 32 million light 
years away. The bright spots in the 
arms of the galaxy are clusters of 
star formations. 


World’s Tiniest Chameleon 
A. Brookesia micra, the tiniest 
chameleon species yet, was 
discovered on an island off 
Madagascar, on February 14, 
2012. 
B. A young B. micra can sit 
comfortably on a fingertip, or even 
a match head. 

C. Adults of the species, with their 
distinctive orange tails, grow only 
to about half an inch. 


by Rajita Gadagkar 
What does a beautiful movie star have 
to do with Hitler, war communication 


and mobile technology? Read on for 
the full story 


N { ost of us know Hedy Lamarr (born 
Hedy Kiesler, in Vienna, Austria 
in 1915) as a famous, vintage 
Hollywood star who ruled the box office 
during the 1940s. But she played a far more 


interesting real-life role — that of a brilliant 
inventor. 


Along with other luminaries like Ada 
Lovelace and Marie Curie, Hedy Lamarr 

is probably one of the brainiest female 
inventors of the 20th century. The pioneering 
frequency®-hopping technology that she first 
invented — now called Spread Spectrum — is 
used in cell phones, Wi-Fi, Bluetooth and 
GPS instruments today! 


So what exactly did Hedy invent? She created 
a sophisticated weapons technology system — 
a radio-controlled, spread spectrum’ torpedo- 
guidance system, to be precise. World War II 
was well underway at this time, and both the 
Allies and the Axis Powers used torpedoes or 
underwater missiles guided by radio signals, 
to blitz enemy ships. But these torpedoes 
were pretty unreliable, as the radio signals 
guiding them could be detected and jammed 
by enemies, making the missiles useless. 
Enter Hedy’s revolutionary idea — she figured 
a system of transmitting roving radio signals 
across not one, but several frequencies. The 
signals would “hop” between 88 frequencies 


ES 


at every split second in a seemingly random 
pattern, which was not really random at all, 
but known only to the transmitter and the 
receiver. So the darting radio blips would go 
unnoticed by spying enemies, and the jam- 
proof torpedo would hit its target, bang-on. 
To sync the transmitter and the receiver to 
the same frequency-hopping pattern, Hedy 
sought the help of her neighbour and co- 
inventor, pianist George Antheil. He came up 
with the idea for a coded paper ribbon, which 
could be placed in both the transmitter and 
the receiver. 


UDSDA|UAIIS DUBYDINY JOM IY 


By 1942, George and Hedy had patented their 
‘Secret Communications System’ and given 

it to the US Navy to use for free in the war 
against Hitler. But the military rejected the 
plan calling it “impractical”. A decade later, 
the same technology came to be used by 

the US military for secure communication 
during wartime. But by then, Hedy’s patent 
had expired and George had died. 
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ONCE UPON A TIME (OR SOMETIME IN THE 1940S 

ACTUALLY), IN A GLITZY LAND CALLED 
HOLLYWOOD, THERE LIVED A BEAUTIFUL 

S\ VIENNESE ACTRESS WHO WAS THE TOAST OF 

THE MOVIE WORLD. — 


NEE Pe STOP 

BUT OUR HEROINE, HEDY A GLAMOROUS ‘ » .« HEDY LAMARR &% 
( LAMARR, HID A BIG. << ) ACTRESS BY DAY...’ | TURNED INTO A 
SECRET. SHE LED A » oY a NERDY SCIENTIST- 
|. DOUBLE LIFE! ue Sf CUN-INVENTOR 
t , os _ © BY NIGHT. 
N= 4 © 
Vs a e a) 
wA L_.? ait 

<f Darling! 

| . \ (Swoon) Hold 

PN Far of OS me tight...and 

te £ ; P75 \Ee yy =Cnever let go. : 
Ie = 

APTER A GRUELLING SHIFT = 
AT THE STUDIOS, HEDY ee = — 


aa 


LIKED NOTHING BETTER 

THAN TO SHUT HERSELF IN 
HER HOME LABORATORY AND 
INVENT MOTLEY STUFF. 


_ SHE HID HER SUPER-GEEKY ALTER FROM THE REST OF THE 
cd WORLD, UNTIL SHE BUMPED INTO HER NEIGHBOUR AND KINDRED 
“Y. SPIRIT, PIANIST-WRITER-INVENTOR, GEORGE ANTHEIL. -$i 


. — oe 4.7. } > ry 
ra ea ary So want to es 4 
on fee i 


invent something 


Psst! 

I’ve been working on a secret 
plan to make a special kind of 
underwater missile. Let’s make a 
frequency-hopping torpedo that 
will go undetected by enemies and 
never miss its target. 


Errr... we don’t \ ff FW \ / 

accept plans for ® 
military weapons from 

actresses and/or 
Pianists. 


JOINING FORCES, THE TWO 
NEIGHBOURLY INVENTORS 
CAME UP WITH THE 
TECHNOLOGY TO MAKE SUCH 
A TORPEDO A REALITY (SEE 
MAIN STORY), SADLY, THE 
STUFFY PEOPLE IN THE 

US NAVY DIDN'T TAKE 
TECHNOLOGICAL 
SUGGESTIONS FROM 
BEAUTIFUL HOLLYWOOD 
ACTRESSES SERIOUSLY AND 
IGNORED HEDY'S BRIGHT 
PLAN. 


AND SO THE LEGEND OF HEDY LAMARR, ONE 
PART ACTRESS AND ONE PART SCIENTIST, 
ONE HALF BEAUTY AND ONE HALF GEEK, 
LIVES ON, AND REMINDS US THAT SMART 
INVENTORS (LIKE GOOD BOOKS) CANNOT BE 
JUDGED BY APPEARANCES ALONE. AND THAT 
SCIENTIFIC BREAKTHROUGHS CAN BE MADE 
BY ANYONE WITH A CLEVER MIND, 
REGARDLESS OF AGE, PROFESSION AND 
GENDER. 


AFTER GATHERING DUST FOR YEARS, HEDY'S 
PATH=BREAKING CONCEPT OF FREQUENCY-HOPPING, 
CALLED 'SPREAD SPECTRUM’, NOW FORMS 
THE BASIS FOR REVOLUTIONARY INVENTIONS 
LIKE GPS, BLUETOOTH AND WI-FI! 
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Bia? 
Adventures @° 
with Light jc 


Ranjani S from Chennai — can be peculiar to the type colours to get bizarre-looking 
asks, “Why do some of film used. Besides, prints photographs. 
colours in photographs sk occu fade _ are aa 
. ime, making some colours ow, this may sound strange, 
op P bad different fr om the last longer than others. For but nothing really has an 
original colours? instance, a movie print in “original” colour. Colour 
Eastman Color, popular only exists in our experience 
irst, some quick during the sixties and and depends on our eyes 
Pisces Our eyes seventies, would first have and brain. A photograph that 
have many little light its shadows turn red, then appears brilliantly life-like to 
receptors® called cones. A its skies turn white, and you and me may look shabby 
cone may be sensitive to ultimately, red would be the to a dog, fish or eagle. This 
either red, blue or green only visible colour. Today, is because the photograph 
light. (Not those colours most people use digital captures the parts of light 
exactly, but close enough.) cameras. These use electronic that are of interest to us, 
Our brain combines the elements to record red, blue but not necessarily to the 
responses from these three and green, and we caneasily animals. Different animals 
types of cones to form all the — change the levels of these may have two, four or five 


colours that we see. Colour 
photography uses the same 
principle. Film is coated with 
three layers of chemicals, 
each one senstive to red, blue 
or green. When exposed to 
light, this film records the 
levels of these colours in the 
object being photographed. 
Our eyes and brain then use 
this information to form the 
colours as if we are seeing the 
object. 


On to your question now. 
The chemicals coated on 
photographic film are not 
always sensitive to light in 
the exact same way as our 
eyes. So, the colours produced 
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kinds of cones in their 

eyes. While some see 

fewer colours than we do, 
others see more. A bee, for 
instance, can ‘see’ ultraviolet 
components of light, so a 
flower looks different to it 
than it does to us. 


Even among human beings, 
there’s no guarantee that we 
all experience colour in the 
same way. A friend of mine 
who was studying art caused a 
great deal of excitement with 
his portraits. It was only when 
someone asked him why he 
painted people purple did he 
realise that he was colour 
blind. He shifted to sculpture, 
but the point is, we never 
know if we’re seeing the same 
thing as someone else. 


Ranjani also asks, “How 
can we see things on the 
outside through a car’s 
tinted glass, while people 
on the outside cannot see 
inside the car?” 


ell, it turns out it’s 
not just cars that 
use one-way glass. 


Experimental artist Monica 
Bonvicini has created public 
toilets made entirely of one- 
way glass. The person sitting 
inside can see everything 


that’s going on outside without 
being seen. But there’s really 
no such thing as genuinely 
one-way glass. What passes 
for one-way glass is actually 
a sheet of glass that’s partially 
mirrored. So, when there is 
more light on the mirrored 
side, the view of the other 
side is hidden by the brighter 
reflection. 


When the lighting imbalance 
changes, the glass stops 
being one-way. Think of the 
windows of AC compartments 
in trains: you can’t look into 
the compartments from 
outside during the day, but 
the tables are turned at night. 
Hopefully, Bonvicini’s loos 
are open for use only when 
there is more light on the 
outside! @ 


P. 


Try This 

Here are a couple of thought 

experiments to wrap your 

heads around: 

e Imagine what a black and 
white photograph of a 
rainbow would look like. 
You can check your answer 
by finding a picture on 
the internet or by actually 
taking a picture the next 
time you see a rainbow. 


e Let’s say you have a friend 
who has since birth, been 
experiencing what you see 
as green to be red, and 
what you see as red to be 
green. Would this create 
trouble at a traffic signal? 
Would the two of you ever 
be able to find out that you 
see things differently? 
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deathly, noisy and 
electrifying gases 


Yop EH 
Ghostly Gloves... 


You will need Method 2. Add baking soda into the 
e Aglass 1. Pour some vinegar intoaglass. fingers of arubber glove. 

e Vinegar 

e Baking soda (not baking 


powder) 
e Arubber or latex glove* 


UDYoY YsIopYy yuo 


3. Attach the glove onto the glass, 4. Lift the fingers of the glove a What do you observe? 


making sure that there are no little, so that the baking soda falls = The glove comes alive and starts 
gaps. If need be, use arubberband _ into the glass. to move around eerily, like it has 
to secure it in place. been inhabited by a ghost! @ 


*You can buy rubber or latex gloves at a medical store. 
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Which species farts 

the most? What foods 
raise the biggest stink? 
How many times a day 
do we let one rip? For 
answers to these pressing 
questions, and much 


more, enter our gallery of 


gross gaseous emissions. 


by Dr Jandeep Banga / 
Curiouscity and Aparna Kapur 


Science from the gut 

ost farts are generated from 
swallowed air and pick up other 
components as they travel 
through the bowels®. They form 
in large bubbles and get released 
through the anus at room 
temperature. These farts make a 
sound, but usually do not stink, 


220@@O 


There are bacteria that digest 
food in our intestines that 
microfart to produce gas inside 
our bodies. This gas contains small 


y 
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bs a 


amounts of hydrogen sulphide 
gas and mercaptans (a gas which 
smells like rotten cabbage) that 
cause it to stink. 


FO eZ 


Fart composition 

59% nitrogen, 21% hydrogen, 9% 
carbon dioxide, 7% methane, 4% 
oxygen, less than 1% hydrogen 
sulphide. 


A Study 
in Stink 
If you had two jars, one containing 
a fart and one containing a burp, 
how would you tell them apart? 
Since they are both colourless 
gases, the obvious difference is in 


~ the smell... err... stink. 


Sulphuric farts 
The more sulphur-rich your 

diet, the more the sulphides 

and mercaptans produced by 
bacteria in your gut and the more 
your farts will stink. These farts 
produce heat and various bad- 
smelling gases as byproducts. The 
resulting bubbles are smaller and 
concentrated with stinky gases. 
They are let out as warm farts that 
are too small to produce a good 
sound, but excel in stench. 


More Fartsy Trivia: 


If you could go into space without 
a suit and let one rip, your fart 
would have enough pressure to 
push you forward. 


Mouthing Off 

When we eat, we swallow air 
along with our food, especially 
when we are nervous or eat too 
fast. Sometimes, we also swallow 
carbon dioxide — like when we 
drink soda or any fizzy drink. 


All the swallowed air is 
regurgitated® as wind to relieve 
discomfort in the stomach. But 
instead of going down, the air 
goes up into the oesophagus. 
The one-way valve® between the 
oesophagus and the stomach is 
relaxed, and the air is expelled 
through the mouth as a burp. 


hi! Ani 
aes 


on if cy 
ii 


Burp composition 
Burps are composed mainly of 
nitrogen and oxygen. @ 


With the release of carbon dioxide 
and methane, farts contribute 
largely to global warming. 


Termites are the largest 
producers of farts. 


The medical term for burping is 
eructation, and farting is termed 
flatulence. 


THA 
A iaarcecel 


Cowpeas cause the smelliest farts. People fart even after death. 


People fart about 14 times a day. 
This amounts to half a litre of gas. 


Insome cultures, burping after a 
meal is acompliment to the cook. 
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£10 
FREAKIEST 


FEATS OF 


FLATULENCE 


by Sangeeta Bahuguna 


ello Readers! 

When we talk about 

powerful gases, we 
only talk of those that turn 
turbine blades, propel space 
shuttles or poison large tracts 
of land. But we totally ignore 
those that originate in the 
alimentary canal. Why? After 
all, these gusts too, have 
unique and far-reaching 
consequences. So this 
month’s column is a tribute 
to those unsung emissions 
and their equally unsung 
emitters. Here’s to flatulence 
that has rocked the world of 
entertainment and media, the 
deep waters of the oceans, 
the subterranean regions and 
even the earth’s atmosphere! 
Read on — it’s going to knock 
the wind out of your...umm... 
sails. 
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ROLAND THE FARTER: 

The ‘Father of Public 
Flatulence’, Roland turned 
the crude act of farting into a 
performance art. Chroniclers 
from 12th century England 
reveal that Roland would 
entertain King Henry IT with 
many superhuman feats 

like whistling and whooping 
through his posterior. We 
hope it was just an audio 
performance and not an 
olfactory one! 


GEORGE CHAPONDA, JUSTICE 
MINISTER OF MALAWI: 

Till February 2011, most 
people weren’t even aware 
of the existence of the tiny 
African country called 
Malawi. Until last February, 
that is, when Justice Minister 
Chaponda imposed a 
nationwide ban on farting in 
public places, claiming that 
this clampdown on unruly 
bowels would promote 
“public decency”. His 
announcement raised a huge 
stink in the media, and it also 
made Malawi the first nation 
in the world to propose a ban 
on, um, gaseous expression. 


BOVINE BURPS: 

Apparently, our friendly 
neighbourhood cows, with 
their methane-loaded belches 
are steadily punching holes in 
the ozone layer, doing more 
damage than human activity. 
A herd of 200 cows can 
produce more greenhouse 
gases than a car speeding 

at more than 180,0o00km/h, 
using more than 21,400 litres 
of petrol. Holy cow! 


FARTING HERRING: 

In a study conducted in 

2003, scientists discovered 
that herring use farts as 

a way of communicating. 
Their underwater emissions 
work like a clarion call° to 
other groups that may have 
scattered during the day. The 
farts help the herring regroup 
and form tight, protective 
shoals at night. Sailing on a 
good wind, eh? 


THE NAMELESS TURTLE OF 
YARMOUTH: 

This creature, which lives 
in a twelve-foot-deep 
aquarium in the Yarmouth 


Sea Life Centre in England, 
shot to fame on Christmas 
night, 2008. After feasting on 
Brussels sprouts, the turtle 
got such a bad attack of gas 
that he rocked the aquarium 
waters with waves that were 
two feet high and fell on 

the water-level sensors and 
triggered overflow alarms 

in the middle of the night! 
Guess he had a real blast that 
Christmas. 


— 

JOSEPH PUJOL: 

A baker by profession, Pujol 
had the rare gift of being able 
to suck up vast quantities 

of air from his anus and 

then release it in a series 

of musical farts. He would 
entertain his customers by 
imitating musical instruments 
and claiming that he was 
playing them behind the 
counter. Pujol took his talent 
to the stage and by the year 
1892, he was a booming hit 
on Moulin Rouge. Clearly, 
the French thought him an 
excellent farteur! 


| 

SNAIL BURPS: 

Recent research tells us 

that snail burps contribute 
to global warming. That’s 
because snails release nitrous 
oxide via their burps, a gas 
which is 310 times more 
effective in trapping heat in 
the atmosphere than carbon 
dioxide. Now that’s a slimy 
one, for sure. 


THE YANOMAMI: 
You’ve heard of rubbing 
noses, chanting and ululating 
as forms of greeting in 
ancient cultures. But 

nothing can beat how the 
Yanomami, an Indian tribe 

in South America, greet their 
guests. They bend over, part 
their bottoms and let fly. 
Rather cheeky, what say? 


PAUL OLDFIELD, A.K.A MR 
METHANE: 

The impertinent Mr Methane, 
who uses his anus like a 

wind instrument, thought 

his unique skill worthy 
enough of being on the TV 
show, Britain’s Got Talent. 
Though he didn’t manage to 
‘breeze’ through the finals, Mr 
Methane had the judges and 
the audience in splits with 

his impeccable anal rendition 
of The Blue Danube. What a 
gasser! 


THE TERMITE: 

If l asked you to guess 
which animal has the 
highest worldwide output of 
flatulence, your mind would 
undoubtedly conjure up 
images of elephants, camels, 
bison and other gigantic 
animals, right? But you’re 

so off the mark because 

the creature that wins 

this honour is the humble 
termite. Because of their 
diet and digestive processes, 
termites fart a lot and they 
produce as much methane 
as a human industry! Who 
would have imagined this 
little fellow could be quite so 
‘gusty’? @ 


DUDA ADADUIA OMY 
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IN THE DAYS OF YORE AND DURING WORLD WAR I, SOME SNARKY 
YESTERYEAR, WARS WERE FOUGHT SCIENTISTS DEVELOPED A MOTLEY =. 


IN THE GOOD OL’ SMASH-POW- BUNCH.OF POISONOUS GASES THAT 
BANG STYLE — BY TOSSING COULD BE THROWN AT AN ENEMY TO 
EXPLODING GRENADES, FIRING SCARE, DISTRACT AND DESTROY. 
LARGE NOISY CANNONS, LURKING 


IN TRENCHES AND GENERALLY TEAR GAS 
SHOOTING THE (CAMOUFLAGED) A 
PANTS OFF THE OTHER SIDE. ENSONE RCE 


CHLORINE 
IS YELLOWISH- 
GREEN & TURNS 
TO ACID IN THE 
LUNGS. 


“Tt is a cowardly form 
of warfare which does not - amy 
commend itself to me or Ly, 

other English soldiers. We 
cannot win this war unless 


PHOSGENE 
IS COLOURLESS, 
MEAN & KILLS 
YOU 24 HOURS 
AFTER INHALING. 


MUSTARD GAS ; 
CAUSES HUGE PAINFUL 
BLISTERS AND MAY 
KILL YOU. LATER. 


GAZ 
,  PHOSGENE 


ewe kill or incapacitate more 
of our enemies than they wm 
do of us, and if this can Wy 
only be done by our cpr 


the enemy in his choice 9 


to 


THEY WERE EFFECTIVE IN COLD WEATHER, THEY MADE NO 


J WAR GASES ONLY IN HIGH-ISH GASES LIKE TEAR GAS DISTINCTION 
| WERE A DICEY 


CONCENTRATIONS. FROZE AND REFUSED BETWEEN FRIEND 


| WEAPON TO TO WORK AT ALL. AND FOE. 


) USE. FOR ONE, 
: THEY DEPENDED ell 


) 


DRAT! AND 
my THAT WAS THE 
ONLY WEAPON J 
WE BROUGHT! 


ONE HAD TO WAIT FOR 
THE GAS TO {\ 
BEFORE STEPPING OVER (is 
TO THE OTHER SIDE AND [iy 
VANQUISHING THE FOE. 
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iu 


° qq _ 
PEOPLE COVERED aWG ee) a 
THEIR NOSES AND fp? RY wet cloTH was We PEE-SOAKED 
MOUTHS 10. sera <4 <ER CONSIDERED A MORE ®) MA cloTH EVEN | 


|PROTECT i a) = | EFFECTIVE FILTER. jp 
THEMSELVES FROM ) an 
THESE GASES. | a eee 


MORE SO. jaa 


FAW TSE Gagan mae. =e eee se 
© THIS SIMPLE COUNTERMEASURE =~ |T WAS MADE AVAILABLE < 
GREW MORE ADVANCED AND ») IN ALL SIZES AND FOR ‘ : 
me ALL SPECIES. A ‘ 
| HORS; 


~ BECAME AN APPARATUS CALLED 


lity Re AS 
Sas CHILDREN = we : 
Straps ae 2 GOT MICKEY \ OF GOODS AND PEOPLE 
glass MOUSE GAS DURING ‘THE WAR. THIS 
eye- windows MASKS TO GAS MASK COULD HOLD’ | 
pe r ENCOURAGE ‘ | J E* AND A, nw - 


' THEIR USE. : - _FULL OF FOOD 


filter 
en : 8 |) a 
ann LONGER ee WEARING 
Gake witishe ;. het a "Wl A | THEIR MASKS. 
OPLE WERE 


SUSPICI FING ABOUT 

ACTING POISONS i 

ATTACKED THE 

NERVOUS - 

SYSTEM. HE NERVE GASES NEVER 

. ACTUALLY GOT USED 

IN THAT WAR = BUT THE 
THREAT OF GAS WARFARE 
LINGERS AND. MILITARY 
MEN THE WORLD OVER & 
CONTINUE TO BE TRAINED IN 
THE USE 


OF GAS MASKS, 
JUST IN CASE. 
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nau 
The Gas Giants 2:2: 


Planets in our Solar System appear to have rocky 
surfaces. While some of them do, there are others 
that are made almost entirely of gases! Let’s journey 
to these Gas Giants. 


Gas Giants Ice Giants 


Uranus Neptune 


Jupiter 


one 


O@ooo 


Hydrogen Helium Water Methane Ammonia 


ydrogen and 
helium 


Liquid hydrogen 


Strong 
magnetic field 


Jupiter appears to have stripes 


Solid core of on its surface, which are caused 
rock, about the by strong winds in its upper 
size of earth atmosphere. 
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Saturn 
Composition ——————————— © He) 


Ammonia 
Hydrogen sulphide 


Ice 
Liquid hydrogen 

Liquid metallic hydrogen 
Rock and ice 


Saturn is the only planet in the 
Primarily ice Solar System that is less dense 
particles than water and so can float on it. 


Uranus 
Composition — ‘cui, ) © © 


Hydrogen and helium 
Water, methane and ammonium ices 
Rock and ice 


Uranus gets its blue colour 
because of large quantities of 
methane. 


Neptune 
Composition — ‘ci, ) wi) © 


Hydrogen, helium and methane 


Liquid hydrogen z 
Oxygen, nitrogen and liquid hydrogen e 
Neptune has the greatest compounds g 
density among the gas giants. Rock and ice 
Trivia: 
The four gas giants are alsocalled The first four planetsinthe Solar If agas giant were to be stripped 
Jovian planets. Jovian means System - Mercury, Venus, Earth of its hydrogen-helium 
Jupiter-like. and Mars - are made up mainly of atmosphere, then only its rocky, 
rocks and metals, and are called metallic core would remain. The 
terrestrial planets. core, in turn, would become a 


planet, similar to a terrestrial 


=“ planet. This hypothetical planet is 
e e e “or © @ called a Chthonian planet. 
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The strange ways 
in which Styrofoam 
behaves under pressure 


by Dr Shonali Chinniah / 
Curiouscity 
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SHRINKIN 


ears ago, when I was 
in college, I went out 
to sea on a sailing ship 


called the Westward. I was 
very seasick and spent most 
of my time throwing up 
overboard. Soon, I wisened 
up and figured that I had to 
throw up on the leeward side 
of the ship (where things get 
blown away from you) and 
not on the windward side 
(where everything hits you in 
the face!). 


Despite the nausea, there 

were a few things that got 

stamped in my memory 

during this amazing two- 

week adventure: 

e Snorkelling® for the first 
time in my life 

e Climbing to the top of the 
rigging® of the ship sails 

e Discovering the beauty 
of foraminifera (a marine 
plankton species) 

e Shrinking Styrofoam cups 


Seaside Experiment 
Let me tell you a little bit 
more about my experiments 
with Styrofoam on the ship. 
Basically, we coloured 


Styrofoam cups, and then 
lowered them a couple of 
100ft down into the ocean to 
see what would happen. Lo 
and behold! When they came 
back up, they had turned into 
these delightful miniature 
cups with brighter colours 
than we had painted onto 
them! 


How did this happen? 
The pressure of 12,000m of 
air above us (at sea level) 

is about 1atm*. (Remember 
that pressure acts in all 
directions, but weight only 
acts downwards.) As water is 
heavier than air, it creates a 
whole lot more pressure. For 
instance, only 10m of water 
can create the same amount 
of pressure as 12,000m of air! 
Now, Styrofoam happens to 
be a very light material, as 

it is filled with air pockets. 
So as the cups were lowered 
into the ocean, the water 
pressure squeezed all the air 
out of the Styrofoam and the 
cups shrank, leaving behind 
only the Styrofoam and the 
colouring, minus all the air 
that was in it. 


*Atmosphere or ‘atnY is a unit of pressure. 


Kitchen Experiment 
You can try to shrink Styrofoam 
at home using a pressure cooker, 
but only under the supervision of 
an adult. 
e Take apiece of Styrofoam 
and colour it with permanent 
markers. 
e Add alittle water into the 
cooker. Put the Styrofoam into 
the cooker on a stand, so it 
doesn't touch the water. 
e Pressure-cook on high-flame. 
As the water turns into steam, 
it expands and fills the cooker, 
creating almost 2atm of 
pressure. 
Turn off the heat after three 
whistles and then cool the 
cooker by pouring water on it. 
e When you cool the cooker 
with water, the steam inside it 
changes back into water and 
the pressure reduces, allowing 
you to open it quickly. 
e Check out the pressure-cooked 
Styrofoam. It looks pretty 
amazing! 


e 


This activity was performed at 
the Water Works Science Fair 
presented by Hippocampus and 
Curiouscity in Bangalore last 
month. 


FYI: In the cooker, both heat 
and steam pressure acted on 
the Styrofoam, whereas at 
sea, it was only the pressure 
of the water that shrunk 

it. The truth is, I don’t 
remember how deep into the 
ocean I lowered the cups... 
but I will be sure to check the 
next time I go sailing! 


a 
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MAYOR BUFO OF BANYAN LAGOON * 
HAD CALLED A PUBLIC MEETING _~ - 
UNDER THE BANYAN TREE. 


\ 
gery 


DENIZENS OF 
BANYAN LAGOON, 
| HAVE SOME 
SERIOUS NEWS 


AS YOU ALL KNOW, THERE 
HAVE BEEN REPORTS OF AN} 
| INCREASED INCIDENCE OF 


| 1 HAD RECENTLY HIRED 
A CONSULTANT JUST 
TO LOOK INTO THIS 
SICKENING MATTER. 


THE CONSULTANT'S REPORT f& 
STATES THAT THE WATER OF 
THE LAGOON IS BECOMING 
MORE AND MORE POLLUTED, 
AND THIS IS THE MAJOR 
CAUSE OF OUR ILL HEALTH. 
N 


IT'S ALL HERE, IN 


WRITING, IF YOU 
WANT TO CHECK. 


Wow! LOOK AT HOW 
THICK IT IS. I'M SURE 


mt OUR GOVERNMENT 
Rs BELIEVES IN TOTAL 
TRANSPARENCY. 
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YOU WON’T HAVE TO! We've 
BEEN WORKING TOWARDS A 
SOLUTION, AND | AM GLAD 
TO SAY ONE IS IN SIGHT. 


SO WHAT DO WE DO 
NOW? WE CAN'T STOP 


AHA! HERE 
COMES THE 
PAYOLA. 


7 


BUT We’VE NEVER 
PAID FOR DRINKING 
WATER IN OUR Lives! - 


ONE OF OUR OLD 
ASSOCIATES HAS 
RECENTLY LAUNCHED A 

PURE WATER SUPPLY 

BUSINESS. HE HAS 

AGREED TO SUPPLY 
BANYAN LAGOON WITH 
PIPED DRINKING WATER 
ms AT SPECIAL RATES. 


THINK OF IT AS AN 
INVESTMENT IN YOUR 
CHILDREN’S HEALTH. 


FOR THOSE OF YOU WHO CAME IN 
LATE, PANGA THE PANGOLIN HAD 
TOLD BILLOO AND HILSA THAT 
SOMEONE HAD BEEN DESTROYING 
TERMITE MOUNDS. HILSA HAD 
CORRECTLY DEDUCED THAT THIS 
MIGHT HAVE SOMETHING TO DO 


WITH THE GROUNDWATER OFTEN -~ 
FOUND UNDER ANTHILLS. . 


| THINK | KNOW 
JUST THE PERSON 
FOR THE JOB. 


YOU KNOW WHAT, 
BILLOO? | THINK 
THIS IS LINKED UP 
WITH PANGA’S TALE. 


| GET AROUND, | 

. oe I’LL TAKE 

’ WE | Ge | PANGA AND Go 

a P\\¢ A g ; 

= ~ A I in | MEET THE Guy. 
— : ae f . § ——— 

le? a0 

fa RIGHT, HILSA 


m 


| MUST SAY YOU KNOW 
A LOT OF STRANGE 
CHARACTERS, BILLOO! 


ae \TO INVESTIGATE THIS TALE. WA Wow rm WA 


mer MASTER HU FLU LO SAY: IN DEVELOPING COUNTRIES, MORE THAN 70% OF INDUSTRIAL Ramm 
S&S WASTE DUMPED UNTREATED INTO WATER SOURCES, POLLUTING USABLE WATER SUPPLY. 
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A Yellow-breasted Greenfinch 
perches precariously on the edge 
of a giant sunflower to eat its 
seeds. 


A Black Bulbul takes a break 
from snacking on a ripe fig. 


uv[bIpuIAoy Dylypoy Aq s0}0Ud 


Radhika Govindrajan loves waking up 
to the sound of birdsong first thing in 
the morning, and can spend countless 
hours watching birds dance and glide 
through the air. 


“ A Spotted Dove looks around 
cautiously before starting its mid- 
morning meal. 


Y Jungle Babblers squabble over 
grains of rice sprinkled on the 
floor by a villager in Kumaon. 
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Do IT — 
YOURSELF 


by Chaitanya K 


2. Fold the piece to make the robot claw as shown: 


A mechanical arm that will let you 
reach high places, pluck fruit from 
trees and get up to all kinds of 
mischief 


YOU WILL NEED % 


1. Alarge piece of cardboard. (An old carton will 
also work.) 

2. Scissors and cellophane tape 

3. Strong string or thin nylon rope 

4. Along stick, or along broomstick (the Harry 
Potter kind), or a thin bamboo pole 

. Aone-foot long stick or wooden ruler 

. Arubberband 


now 


INSTRUCTIONS de) 


1. Start by cutting a bit of the cardboard like so: 


5 inches 
—_—+ 


: inches 


5 inches 


. a. ¢#—_—_——_> 
8.6 inches 8.6 inches 
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3. Attach the claw to the tip of 


7. Connect each loop to an end of 
the long stick with tape. 


the short stick. 


Stick 


4. Attach the short stick close to the other end 


8. Open and close the claw by pulling on either end 
of the pole with a rubberband. 


of the short stick, which now acts as a control 


lever. 
5. Loop some string into the claw and tie it like 
this: 


6. Now attach longer pieces of string as in 
the picture. 


Open / Close 
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COOKING 
UP 
POWER 


In which Phulwa the Mechanic Supervised by engineers, the villagers work on building 
electrifies her village with rice husk the plant themselves. 


nveloped in darkness, the village 
K of Tamkuha in Bihar has never had 

electricity, and the villagers’ lives 
are hard and uncomfortable. Until Phulwa, 
a 19-year-old mechanic, learns that a 
neighbouring village produces electricity 
on its own — from rice husk! Fascinated, she 
asks around, studies the process intensely, 
plans and calculates, and finally, reaches a 
decision. Her village should get a biomass 
plant too! 


fice husk is 
burned in this 
chamber which 
produces a gas 
which is used to 
* fun a generator... 
; : 


Phulwa’s first and biggest challenge is to convince the After months of hard work and decision-making, 
villagers that setting up the plant is not very complicated Tamkuha finally has its own electricity-producing 
and to assure them that it will work. biomass plant! 
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This is all well and good, but how 
does the plant use rice husk to light 
up the village? 


THE TECHNOLOGY: 


BIOMASS ENERGY IS A KIND OF RENEWABLE ENERGY. IT IS CREATED 
BY BURNING BIOLOGICAL MATERIALS SUCH AS RICE HUSK OR PLANT 
WASTE IN A MIN/ POWER PLANT. IN PHULWA'S PLANT, RICE HUSK IS FED 
INTO A GASSIFIER CA CLOSED CONTAINER) AND /S BURNT /N LIMITED 
SUPPLY OF OXYGEN. 


IF 
CARBON MONOXIDE, 
HYDROGEN, ANP OTHER 
COMPONENTS -/T HAS \ , 
SPECIFIC A CHEMICAL 
FORMULA. 


THIS GAS IS 
THEN FILTERED 
THROUGH A 
THREE-STEP 
PROCESS TO 
REMOVE 


Ol 


COAL TAR 


THIS 1S THEN FED WHICH 15 CONNECTED TO AN 
INTO AN INTERNAL ALTERNATOR THAT PRODUCES 
COMBUSTION ENGINE, THE ELECTRICITY THAT CAN 
BE DISTRIBUTED THROUGH 
ELECTRICAL WIRES ANP BRINGS 
ELECRICITY TO HOUSES, 


These images 
and text were 
first published 

in The Amazing 
Adventures 

of Phulwa the 
Mechanic by 
New Delhi-based 
NGO ‘Going To 
School’ in 2011. 


Story by 
Aditi Anand and 
Jyoti Somani 


Photographs and 
Design by 
Somesh Kumar 


Additional 
Inputs by 
Aparna Kapur 
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Gorgons and Hydras and Chimaeras, 
dire stories of Celaeno and the 
Harpies, may reproduce themselves 
in the brain of superstition - but they 
were there before. 


Written and illustrated by 
SunandoC. 


Adapted from 
/. ‘The Dunwich Horror 
by H.P. Lovecraft 


b) 


= 
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Outsiders visit Dunwich as 
seldom as possible. And since 
a certain Season of Horror, all 
signboards pointing to it have 
been taken down. 
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No one, not even those who have the facts 
of the Dunwich Horror of 1928, can say 
what is the matter with Dunwich: though 
old legends speak of unhallowed rites which 
called forbidden shapes of shadow out of 
Dunwich’s great, rounded hills, and wild 
prayers that were answered by crackings 
and rumblings from the ground below. 


...Lhese blaspemies of an infernal train 
of daemons are matters of too common 
knowledge to be denied, I myself witnessed 
a plain discourse of powers in the hills, 
where there was a rattling, rolling, 
groaning, screeching and hissing such as no 
things of this Earth could raise up! 


‘MY vif Wh 


tt 
t 


THE WINTER OF 1931 


WILBUR WHATELEY 
IS BORN TO LAVINIA 
WHATELEY. 


None could tell who the child’s 
father was, but whispered 
rumours said that Old Jacob 
Whateley’s daughter, Lavinia, 
had summoned something 
from the Depths, one night at 
Sentinel Hill, as she danced 

Ni while the fires burned. 


y 
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Weeks passed, none had laid eyes on 
the baby, or on any of the Whateleys, 
till one morning when Old Jacob came 
own from the hill. 


Some day you folks’Il hear a child 
of Lavinny’s a-calling its father’s 
name on the top o’ Sentinel Hill! 


Although this marked the 
beginning of a course of cattle- 
buying, at no time would the 
Whateley barn be overcrowded 
with livestock. 


ett ()) 


7 


Evidently some blight or distemper caused a heavy mortality 

among their animals. Odd wounds or sores, much like incisions 

seemed to affect the cattle and some said similar sores were 

seen about the throats of the grey, unshaven old man and his 
_crinkly-haired daughter. 


To be continued... 
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Auto-Bot 


Invasion 


Bots versus Us 
( i an you read the words 
in the image below? 
There’s ‘mouth’, ‘drop’, 
‘blade’, ‘hair’ and ‘shoe’. 


youth 


q 
Ps 


Pretty easy to read, right? 
Well, that’s because you are 
human and not a bot! Short 
for ‘robot, bots are pieces 
of code/software, which are 
designed to steal passwords 
and personal information 
and spam computers. 

They are hired out by their 
programmers for a price 
and are sneakily introduced 
into computers without the 
owners’ knowledge. 


When Yahoo! Mail launched 
its email service in 1997, it 
stumbled onto an unexpected 
problem. Some people 
started using bots to register 
for hundreds of free email 
accounts and bulk-mailed or 
spammed other unsuspecting 


email-users. To solve this 
problem, the Yahoo! guys 
needed a simple way to tell a 
human from a bot. 


Yahoo! hired a research team 
which came up with the 
Completely Automated Public 
Turing test to tell Computers 
and Humans Apart, or a 
CAPTCHA for short. The puzzle 
at the start of this article is 

a CAPTCHA. CAPTCHAS are a 
clever variation of something 
called the Turing test. British 
computer scientist, Alan 
Turing, came up with a test 
in 1950 where a human 
judge would pose a series of 


by Radha HS 


questions to two participants 
(a human and a computer), 
and just by looking at the 
answers, would determine 
which of the two was 
human. The judge could tell 
them apart because while 
computers were good at many 
things, they couldn’t perform 
well in activities like seeing, 
reading, running, climbing 
and understanding. 


The original Turing test 
had a human judge, but a 
CAPTCHA is automated and 
has a computer for a judge. 
The idea behind it is simple 
—common words from a 
dictionary when distorted 
and displayed can be read 
by a human, but not a bot. 
Many websites like PayPal, 
Gmail and Yahoo! regularly 
use CAPTCHAs. Paradoxically, 
the test is generated by a 
computer and the answer is 
graded by a computer, but a 
computer cannot pass it! 


For more on CAPTCHAs and the 
Turing test, visit the following 
links: www.abelard.org/turpap/ 
turpap.php, www.captcha.net, 
www.captcha.net/captcha_cacm.pdf 
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Put-putting in a Tuctuc 


ne of the most 
common sights on 
crowded Indian 


roads is the auto rickshaw 
zig-zagging its way through 
traffic. If you’ve ever 
wondered about its unusual 
name, the word ‘rickshaw’ 
has its roots in the Japanese 
word ‘jinrikisha’ — jin-riki-sha 
translates to human-powered 
vehicle. But once this three- 
wheeler got motorised, it got 
named auto rickshaw! 


Autos were introduced in 
India more than 50 years ago 
by industrialist, NK Firodia. 
Weighing 600-odd kilograms 
and maxing a speed of about 
60km/hr, autos are handy to 
run and easy to handle and 
fix. (You may have seen auto 
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rickshaws angled onto their 
sides, with drivers attempting 
to repair them, cotton rag and 
spanner in hand.) Designed 
to seat two to three adults 
apart from the driver, autos 
are a stable and safe form of 
transport. But they are often 
overloaded — auto rickshaws 
carrying too many school 
kids along with their bags 
and lunch bags are a cause of 
worry on our roads. 


To resolve emission 
problems, auto rickshaws 
have been modified to run 
on liquid petroleum gas 
(LPG) or compressed natural 
gas (CNG). They are painted 
according to the rules of the 
city they operate in, from 
green and yellow to black 


and blue. Sometimes, they’re 
also plastered with whacky 
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graffiti. Like the autos that are 


part of ‘Rickshaw Challenge’ 
(an outfit that organises 
sightseeing trips through 
south India in an auto!) 

are painted with fantastic 
designs. Check out some 

of the auto artwork here: 
www.rickshawchallenge. 
com/gallery/photo- 
gallery/ealbum=1égallery=2. 


Auto rickshaws are not only 
used India, but also in parts 
of Southeast Asia, Africa, 
Peru and Guatemala. In fact, 
modified cousins of the auto 
rickshaw go by many names 
around the world, including 
scooter, bajaj, auto, moto, 
mototaxi and tuctuc! @ 
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Pressure Tactics 


ACROSS 

1. Lachrymatory agent used in riot control (4,3) 

5. Carbon monoxide is used in the reduction of 
this ore (4) 

6. The Gas Lawstates that PV = nRT. (5) 

7. Atmosphere (3) 

8. Super cool liquid nitrogen is used in___genics. 
(4) 

10. Radon (2) 

11. Xenon (2) 

12. Hydrogen sulphide smells like rotten ___. (4) 

15. Solid carbon dioxide is also known as ____ice. 
(3) 

16. Sphere (5) 

18. Smoky, unclear air (4) 

19. oxide, or laughing gas (7) 
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Difficult 


| Medium 


DOWN 

1. Poisonous (5) 

2. Hydrogen chloride turns litmus this colour (3) 

3. This gas is asource of silicon (6) 

4. Aunit of pressure named after Evangelista 
Torricelli (4) 

6. Devil’s__ or Money plant absorbs harmful 
gases. (3) 

9. Carbon-based life forms breathe this (6) 

13. Gas Assisted Etching, abbr. (3) 

14. Hot, glowing gaseous masses in space (5) 

15. Friction caused by air or gas (4) 

ule ometer measures atmospheric pressure. 


(3) 


Send us your completed crosswords and give 
us your feedback! Write to brainwave@ack- 
media.com 


p07 Frequency: the point on the spectrum at 
which radio waves are transmitted 


Spectrum: the entire range of electromagnetic 
radiation 


p10 Receptors: nerve-endings in the body that 
detect stimull 


Negatives: a photographic image on film in which 
dark and light areas are reversed, and which can be 
used to make prints of the photograph 


p14 Bowels: the internal organs of the body, 
especially the intestines 


p15 Regurgitate: to eject what has previously 
been swallowed 


OF TERMS 


Valve: a partition formed by a membrane that 
allows contents to pass only in one direction 


p16 Clarion call: urgent appeal 


p18 Dissipate: to break up, scatter and 
disappear 


p20 Magnetic field: a space that has two 
magnetic poles and where a magnetic force can be 
detected 


p22 Snorkelling: swimming underwater 
breathing through a hollow tube held in the mouth 


Rigging: the system of ropes and chains used to 
support and control a ship 
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Srinath Perur, our geekiest science 
researcher, is ever at the ready to 
make your brain explode with the 
crazy stuff he digs up. Write to him 
at to 
lay those annoying doubts to rest. 
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P** Tiger Whisker 
Charm Saves Life! 


27 New Species Of 
Fish Levitates! 


ee 
+ DISCLAIMER: 
* This magazine does not 
= actually report any of 
the events mentioned on 
the cover. WE FOOLED 
= YOU! HAHAHAHAHAHA! 
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April, full? 
Reader! REEADER! REEAADAAARRRRR!! 


n the nine grisly centuries since this magazine has 

been in operation, its scribes and illuminators have 
seen many a delight to shave their eyelids and varnish 
their souls. My intrepid predecessors have, at one time or 
another, stolen the last dragon's last egg, opened a cosmic 
window to the noodly netherworld under Nanjing, betted 
and lost a full year's publishing budget on an MMA match 
between King Kong and Mothra, and played kho-kho 
with the ghost of Coco Chanel (among many other weird 
achievements too smelly and innumerable to list here). 
None of this history, however, prepared our team for the 
frights and astonishments we've faced this past week. 


It began when a holy baba-type walked into our office and 
warned us of an impending solar eclipse. We, who had 
read the planetarium's calendar, giggled deliriously and 
chucked the baba out. Five minutes later, the world went 
pitch dark, I stubbed my eleventh toe, our senior designer 
was blinded from staring at the moon-sun, and we 
hurriedly invited the baba back in. Upon further cross- 
examination, the baba revealed that the old Yucatans had 
the wrong deadline, and that the world would end, for 
realz, on April 1st. "But we have a new issue coming out 
on that date!" we protested. "And we've worked so hard on 
it!" "Bad luck!" he said. Five minutes later, our consulting 
editor broke a mirror, our junior designer stepped on a 
black cat, our sub-editor was teleported to Saturn, and 
the baba turned into a black sheep. Me? I'm around, but 
I'm not so sure where. Help! 


Pseudo-scientifically, 
Vinayak 
vinayak@bwmag.in 
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Brainwave gives me a lot of 
knowledge and teaches me 
how to make good science 
projects, which are helpful in 
school. It is the best science 
magazine | have ever read. 
Tinkle and Amar Chitra 

Katha are also amongst my 
favourites. The Brainwave 
online site is very good and 
informative. Hats off to the 
illustrations of "Second 
Nature" published in Brainwave 
magazine!!! 

Vaman Neurekar, via email 


As a science magazine, 
Brainwave must contribute to 
the environment. | request you 
to send the magazines in paper 
covers and not plastic. 

Srijal Poojari, via facebook 
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, DARLING! TAME 

y KYA CHHO? 


Words tagged with a G are explained in the Glossary at the end of the magazine. 
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Red, green and blue light, in 
various combinations, can 
result in any number of colours, 
each represented by a different 

of light. But one 
colour whose wavelength 
cannot exist, is pink, or so says a 
recent claim by some scientists. 
If you look at a rainbow, you'll 
notice that red and violet (the 
two colours that combine to 
form pink) are at opposite ends. 
So these colours can never 


Image by Hannahsmetana 


meet, as infra red light lies 
beyond red and beyond violet 
is ultraviolet, both of which lie 
out of the visible spectrum. So, 
pink can’t really exist anywhere 
except in our imagination! 

Of course, plenty of other 
scientists disagree, saying that 
all colours lie in the perception 
made by our brains and are all 
equally real. youtube/minutephysics 


Image by Secretlondon123 


Seaweed has always been a 
viable option for , given 
that it produces when 
its cells break down. The only 
drawback has been the lack of 
an effective way to break down 
the cells. But now, scientists 
from Bio Architecture Lab in 
Berkeley, USA, have created a 
bacterium that feeds on sea- 
weed. With this problem out of 
the way, seaweed could be the 
next big environment-friendly 
energy source. 
ee 


Violin strings are made from 
nylon, steel or gut. Buta 
Japanese research team has 
crafted violins strings from 
spider silk. Long strands of 
spider silk are woven into cords 
of varied thickness to make 
each string of the violin. And 
because of a strange property 


Image by Jannes Pockele 


of the silk, its structure is 
modified when woven. This 
gives the strings a wonderful 
new tone and quality when 

the violin is played. Given 

that the thickest string needs 
15,000 strands, though, this 
violin won't be something most 
people can afford. Listen to 

the violin at: http://bcove.me/ 
n9ttxi42. via NewScientist 
ee 


Sunlight passing through the 
earth's atmosphere reflects 
off the moon and is seen by 
us as Earthshine. Observing 
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Image by NASA 


this light can tell us a lot about 
our planet, like cloud cover, 
vegetation and what gases are 
present in the atmosphere. The 
cool thing about this technique 
is that light from other planets 
can similarly be studied to 

get information about foreign 
worlds. via Nature 
eee eee eee ee 


Clicking the King 
Photographer William Burrard- 
Lucas shot rare, close-up 
photographs of lions in Maasai 
Mara National Reserve in 
Kenya. But how did he take 
beautiful pictures from such 
close quarters without risking 
his life? He had help from the 
BeetleCam. William and his 
brother Matthew built this 
remote-controlled, ground- 
level camera, mounted 

on wheels, in 2010, and it 
performed brilliantly until it 
was destroyed by a lioness. 

In 2011, they constructed the 
BeetleCam 2, this time with an 
armour made of aluminium and 


06 


fibreglass to protect it, and sent 
it forth into the wild. 

To read about the adventures 
of the BeetleCam and view the 
BeetleCam galleries, log on to 
http://www. burrard-lucas.com/ 
beetlecam via burrard-lucas.com 
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1 Albino Burmese Python 
2 Burmese Python 
3 Caramel Burmese Python 


Snakes and Glades 

As the population of Burmese 
pythons is expanding in the 
Everglades (Florida, USA), 
researchers have noticed a 
curious trend in the population 
of large and medium mammals 
in the area. Not only has the 
mammal population — including 
rabbits, foxes, raccoons 

and deer — been drastically 
reducing, this decrease also 
follows a pattern similar to 
that of the pythons’ increasing 
habitat. via pnas.org 
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You will need 
« Two plastic bottles 
= Two straws 


= Aneedle 
= “Scissors > 
by Arvind Gupta « Insulation tape = 
(www.arvindguptatoys.com) —_a = 
= ; 
Method 
1. Stick two bottle caps back-to- 2. Use scissors to make two 3. Insert the perforated ends of 
back, using insulation tape. holes next to each other in the straws, into the two holes 
the bottle caps. Now, using a you just made in the bottle 
needle, make small holes on caps. Make sure the straws go 
one end of each straw through to the other end. 


=——- -- oo Ld 
4. Attach an empty bottle to 5. Once all the caps are shut ; 
one side of the cap-and- tight, invert the structure How does AW Ora 
straw structure. Fill another so that the bottle with the Ta eel UC en ELAINE 
: ; bottle on top starts to travel 
bottle with coloured water, coloured water is on top. through the straw to the empty 
and attach it to the other You will notice that borleibelon ai bbblas 
end, such that the empty bubbles emerge from the enter the same straw through 
bottle is upside-down. straws at both ends. Invert the tiny holes, and these 
the structure again after a bubbles are expelled along 
while to keep the experiment | Win ass eeleyee Wey aie 
going. = the bottle below. As the empty 


bottle fills up, the air is pushed 
upwards through the straw. 
When this air rushes up, some 
of the water from the bottle 
above enters through the holes 
in the second straw and spouts 
out of the other end like a 
fountain! 


Water enters 


Air enters 
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G Brahman asks, “Why does a mixture of cornflour 
and water act as a liquid as well as a hard surface? 
Our teacher said that it is because of surface 
tension, but how?” 


hate to break it to you, also explains how tiny water 
but your teacher seems striders, or bugs, scoot about Oobleck Break 
to have gotten it wrong. on the surface of ponds. And Take as much cornflour or 


custard powder as you can find. 
Add half the volume of water 
and mix with your fingers. The 
result is called oobleck. When 
you grab some oobleck, you 


Surface tension refers to the it is surface tension at work 
tendency of liquids to forma ~~ when a carefully-placed pin 
kind of ‘skin’ on their surface. floats on water. 

For instance, take a glass 


of water. A water molecule But what surface tension does | WS aseadiee ee en onl 
in the middle of the glass is not explain is the amazing and stays so, as long as you 
pulled from all directions by behaviour of cornflour mixed | Wye Va erie pees site ely ole 
the other water molecules. with water. This mixture stop, it will drip down like a 
But a molecule at the surface behaves like a liquid, and so liquid. You can also fill a glass 
is pulled only by molecules it can be poured. But when bowl with oobleck and hit its 


that are below and beside it. a sharp force is applied, it surface with a hammer. If the 
So, the surface of waterina suddenly seems to turn into a | waneeres Messe Osi 


. fj : the hammer should bounce 
! How ? 
glass is gently pulled together solid! How does this happen: Ssmienencveronce 


and needs to be broken When force is applied, the aacenene sndamithasive 
before something can enter suspended solid particles hide until your parents cool 
it. It is this surface tension tend to cluster, and this down. 

that allows a glass to be region then becomes thick, 


filled alittle above its rim. It like a solid material. Say you 

were to fill a swimming pool 
with a mixture of instant 
custard powder (which 
contains cornflour) and water 
— you would be able to quickly 
walk across its surface! 

This is because the mixture 
behaves like a solid wherever 
your feet hit it with some 
force. But if you were to stand 
in one place, you would sink 
pretty quickly too. And be 
warned, it can take a while to 
get out of the goo. The good 
part is that at least you won’t 
go hungry. = 
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quacks, tricksters, 
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“Prayer 


by Vinayak Varma 


It isn't just the mystical 
orient that's overrun by 
Jalse miracle-men whose 


cheesy party tricks 


separate fools from their 


money and dignity. 
That lucrative market 


is equally shared by con 
artists of the west, who 


Jeed on assorted nut- 
cases such as: 
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Delusional Self-Helpers 
Who've Learned 'The Secret’ 
ccording to self-help 
Ag Rhonda Byrne, 
the awesome hush- 
hush 'Secret' is that you can 
make your wildest dreams 
a reality just by passionately 
believing in them. She 
calls her theory the 'Law of 
Attraction’, a mysterious-yet- 
convincingly-legal-sounding 
term that has millions of 
lazy optimists around the 
world buying books and 
DVDs and seminar passes 
that impart all the secrets 
behind The Secret. We at BV 
(whose passionate dreams 


of cyborg dinosaurs battling 
giant gundam robots in 
downtown Bangalore are 
still to come true) simply 

call this 'wishful thinking". 
Because the only person in 
this story who really got what 
she wanted from the Law of 
Attraction — big, big profits! — 
is opportunistic Ms. Byrne. 


Supporters of ‘Intelligent 
Design’ 

Creationists have always 
had an uneasy relationship 
with things like the scientific 
method and clear, irrefutable 
proof. They find the idea of 
having been grandfathered 
by a jolly bearded man in 

the sky infinitely preferable 
to being uncled (however 
distantly) by monkeys. And 
so, in 1989, well into the 
space age and more than 

a century after Charles 
Darwin's On the Origin of 
Species first acquainted 

us with our single-celled 
ancestry, a group of 
American creationists 
strong-armed schools into 
adopting a new textbook 
championing an alternative 
‘science’. This taught kids 
how our world was really 
‘designed' by the Christian 
God via supernatural means, 
and that Darwinian evolution 
was all hogwash. More 

such books followed, until 
2005, when, after years of 
ridicule from the scientific 
community, Intelligent 
Design was legally banned 
from being taught in schools. 
Thank god! 


The Churchgoers of 
Scientology: More Deranged 
Self-Help 

In the 1950s, the science 
fiction writer L. Ron Hubbard 
invented a self-help system 
he dubbed ‘Dianetics’, which 
spun off into a religion called 
‘Scientology’. According to 

it, humans are inhabited by 
immortal spirits known as 
‘theta-beings’ (or ‘thetans’), 
and our universe exists only 
as a mutually-agreed-upon 
source of entertainment 

for these creatures. When 

a person dies, their thetan 
floats off to a landing pod on 
the planet Venus, from where 
they are 'capsuled' and sent 
back to the California coast 
to be reincarnated inside 
anew human baby - the 


specific geography of which 
explains why such a large 
section of scientologists 
seem to be Americans. 
Famous scientologists 
include Tom Cruise, Will 
Smith, Jerry Seinfeld, Beck 
and John Travolta, all of 
whom, no doubt, smugly 
believe that they’re getting 
prime parking spots on the 
thetan mothership Venus. 
Hubbard also taught them 
that gaining too much 
knowledge about this useless 
material world can make 
them lose sight of their inner 
thetans, so learning about 
the physical sciences can be 
bad for their souls — which 
explains why scientologists 
seem so very ignorant of 
earthly matters. = 


Opposers of fluffy thinking 
show the aforementioned culty 
types exactly how absurd their 
ideas are, by parodying them in 
hilarious ways such as: 


Pastafarianism, as advocated 
by the Church of the Flying 
Spaghetti Monster: visit www. 
venganza.org and be touched 
by His noodly appendage. 


Googlism, a new religion 
which logically proves that 
Google, by all accepted 
definitions, is a god: www. 
thechurchofgoogle.org 
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Audio ienerdet PPM Maas 
Records voices and sounds. 
What they claim: Recorded 
sounds that don’t sound human 
must belong to ghosts. 

In reality: Sometimes these 
recorders catch ambient noises 
from the background. 


Dowsing FOS annette ts 
Supposedly, they twitch when 
held over water or metal in the 
ground. 

What they claim: Like water 

and metal, ghosts contain an 
“energy”, and the dowsing rods 
recognise it. 

In reality: There is no evidence 
that dowsing works, be it to 
detect water, metal or ghosts. 
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live host hunting 

<e “gadgets thataren't | 
nea rly as paranormal as 
yore. Uigae oul to be 


bs fe * EMF meter PoP aPaPaPaPaaPaaPa Pasa aaa aPaPia 
ey’ + Detects magnetic fields. 

$s 64 * What they claim: When 
fluctuations occur in magnetic 
fields, it's a sure sign of a ghost. 
In reality: Either the building 
has faulty wiring, or there’s 
interference from television or 
microwave radiation. 


Ouija board: 
Needs two or more people to play. Ask a 
ra / question, hold the pointer, and the answer 
will spell itself out. 

What they claim: Ghosts guide your hands to 
the answer! 

In reality: Your subconscious guided your 
hands to the answer. Or you lied. 


OVGLUS rcrcnnn tet ESAS 
It records radiation and converts it to a 
number. Each number represents a word, 
which is heard through the speaker. 

What they claim: They heard the ghost speak, 
and it made sense. 

In reality: They heard a machine speak a 
random word, and an imaginative mind can 
form connections between anything. 


, 


DULIDA JOADULA 2x4OMUY 


i 


Hocus Pocus! 


lby was scrubbing Skree!!’s room when 
Aw rushed in, his eyes wide as flying 

saucers. “Come quick, Alby! Skree!! is 
walking on water!” he said, breathless with 
excitement. The two ran out to see Skreee!! 
bounding around on the surface of their 
swimming pool. 


“And look!” said Alby. “She’s even turned the 
water yellow!” 


“Thats because it’s not water, you 
dummies,” shouted a voice behind them. 
Alby and Arby jumped up and around to 
discover that Bhoo had just materialised 
behind them. But on this occasion, she 

had chosen to materialise as Bhoot—a 
shimmering, ghostly apparition. “Its custard 
Skree!!’s walking on,” she elaborated. “If you 
don’t know how that trick’s done, you should 
really read this magazine more carefully. 
But Alby, what is that bird’s nest doing 
around your neck?!” 


Alby looked down at a chunky tangle of 
thread, wire and peacock feathers hanging 
at his throat. “It’s a good luck charm for 
tomorrow’s exam,” Alby explained. “I told 
Skree!! that maths was my weak subject and 
she said this would help me pass. In return 
for her kindness, I’m supposed to clean her 
room for a month.” 


In which our legendary, shape-shifting detective 
Bhoo takes on the form of Bhoot — archenemy of 
pseudoscience and fearless hoax-buster — to give 
Arby and Alby a crash course in bogus magic, 


Bhoot smacked her forehead with her palm. 
Or at least she tried to, forgetting for a 
moment that she was only an apparition, and 
her hand went straight through her head. “I 
thought you Smarties were supposed to be 
smart,” she said, with a sigh. “A good luck 
charm will only relax you so that you can 

do the best with what you know. But if you 
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don’t study, and spend all your time doing 
Skree!!’s work, there’s nothing in the world 
that can make you pass.” 


Arby interrupted, “But... but... Skree!! knows 
all kinds of special stuff. I had a terrible cold 
last month and she told me that she would 
heal me with energy, without even touching 
me. I was fine in a week! Of course, she did 
make me do her chores for a really long time 
after that...” 


Bhoot looked furious. She swished over 

and tackled the prancing Skree!! dead in 
her tracks. Skree!! stopped her custard- 
surfing and sank slowly with a big glug. 
Bhoot returned, a little calmer, and said to 
Arby, “You would have been fine in a week, 
anyway. Skree!! was only taking advantage 
of you. But it’s also true that sometimes, the 
very thought that we are being treated helps 
us get better. (See ‘The Placebo’ on p15.) 
Many types of alternative medicine, even 
popular ones such as reiki®, homeopathy and 
acupuncture‘, don’t show any evidence of 
curing people beyond the placebo effect.” 
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“But if it works, then what’s the harm?” 
asked a puzzled Arby. 


“The harm is that someone who has a 
serious illness might get worse. As far as 
science has been able to see, sticking pins 
in people, healing with energy and praying 
to get better have about the same effect as 
giving people a dummy medicine that does 
absolutely nothing.” 


Alby looked unconvinced. “Then why do so 
many people believe in these things?” 


EG People also 
believe that some 
people can predict 
the future or read 
minds. But, of 
course, no one 
really can! qe 


Bhoot looked quite 
cross as she explained: 
“What can you do? 
People also believe 
that some people can 
predict the future or 
read minds. But, of 
course, no one really 
can! There have been 
many large rewards announced for anyone 
who can show signs of paranormal powers 
in a lab. (See ‘Challenges’ on p16.) Many 


have tried to win these challenges too, but 
not a single person has succeeded — which 
shows that people who do these things on 
Tv or before crowds are really playing a 
trick of some sort. Like Skree!! walking 
on custard... hmph!” (See ‘Make your own 
Miracle’ on p17.) 


An agitated Alby ripped off his good luck 
charm and flung it aside, looking disgusted. 
“It looks like Pll have to study, after all,” 

he said. “Someone should warn the world 
about people like these.” 


“Oh, people do,” said Bhoot. “They’re 
called rationalists or sceptics and they try 
to educate people so that they will not get 
cheated. They also go around exposing the 
fake fakirs, sadhus and quacks, who make 
false supernatural claims.” (See “The Great 
Indian Sceptic’ on p16.) 


Arby looked thoughtful. “Tell me, Bhoot,” he 
said slowly. “What about ghosts? You exist, 


don’t you? Can I take you as evidence and 
claim a reward of some sort?” 


“Of course I don’t exist!” said Bhoot, looking 
horrified. “The good people at Brainwave 
just made me up. Just as someone makes up 
all the other magical stuff that’s out there,” 
Bhoot said, as she dematerialised into thin 
air. = 


THE PLACEBO by Vinayak Varma statsttaatata"a"a"a"ssa"e"a"aaas 


What is it? 

A 'placebo' is a fake medicine that can have 
a positive effect on you, simply because 
you've been told that it's real. This effect is 
called the ‘placebo effect’ (placebo’: Latin 
for “I will be pleasing”), and it happens 
because your central nervous system is 
powerful enough to translate strong feelings 
into actual physiological’ responses. 


What's it for? 

Placeboes can be used during clinical trials 
of new medicines, so scientists can know 
what percentage of a patient’s response to a 
medicine is due to the placebo effect. 


So what's the flip side to this? 

Quacks use placeboes to fool gullible people 
into paying — often with their lives — for 
their useless services. Then there is what 
some scientists called the ‘nocebo effect’ 
(‘nocebo’: Latin for “I will be harmful”). If 
a placebo temporarily works for those who 
believe it can do them good, a nocebo can 
have the exact opposite effect on those who 
believe it's harmful for them. The classic 
example is of a person who dies of fright 
after a snake dry bites* him: no actual 
poison has entered his system, but the 
feeling of having been poisoned sends him 
into shock. 


The bottom line? 
It's all in the mind! 
Oe ee ee ee ee ee ee ee ee ee ee ee ee ee | 
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THE GREAT INDIAN SCEPTIC by Srinath Perur  smststsaww"w"w"w"a"aaaaaMa"s"s"sssaMs 


f all the rationalists 
and sceptics in India, 
Basava Premanand 


(Feb 17, 1930 to Oct 4, 2009) 
is the most prominent. As a 
young man, he left his home 
in Kerala and travelled up 
north. There he lived with 
many gurus and yogis, who 
claimed to perform miracles. 
But Premanand soon 
discovered that all they were 
doing was performing magic 
tricks. Over time, he made it 
his life’s mission to expose 
such fraudulent sadhus who 
claimed they could make 
miracles happen. He travelled 
to villages all over India 

and replicated the supposed 
miracles to show people how 
they were being fooled. 


One such famous case was 
that of a Sri Lankan godman 
who was visiting Kerala. He 
would break coconuts on his 
forehead and claim that he 
could do so because of special 


ee 


powers. Premanand found 
out that the man was simply 
using a supply of very tender 
coconuts, that could even be 
crushed with bare palms. He 
went on to secretly replace 
these special coconuts with 
hard ones and predictably, 
the godman’s powers failed 
him in public (and gave him a 
nasty headache!). 


Premanand also ran a 
magazine called Indian 
Skeptic that investigated any 
paranormal activity reported 
in the country. Today, there 
are other rationalists and 
sceptics who carry on his 
work, including Narendra 
Nayak, Prabir Ghosh and 
Sanal Edamaruku. = 
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CHALLENGES by Aparna Kapur 


Abraham Kovoor 
In 1965, rationalist Abraham 
Kovoor announced that 
he would pay 1,00,000 Sri 
Lankan rupees to anyone 
who could demonstrate 
supernatural powers 
under foolproof conditions. 
Kovoor died in 1978, and 
the challenge lapsed with 
him. Basava Premanand 
resurrected this challenge 
soon after, and died without 
anyone claiming the bounty. 
Two lifetimes, and not a 
single person could prove 
the existence of psychic 


powers. 
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James Randi 

James Randi spent most of 
his life as a stage magician. 
But after he retired, he got 
interested in the paranormal 
claims that people made. He 
started a challenge, similar to 
Kovoor’s, in 1964. The prize 
amount is now $1,000,000 and 
still unclaimed. Randi also 
presents the Pigasus award 
every April for examples of 
the strangest paranormal 
claims in the past year. 


Science and Rationalists’ 
Association of India 
Anyone who can prove 
their claims of possessing 
supernatural powers, in 


a location chosen by 

Prabir Ghosh, head of the 
Science and Rationalists’ 
Association of India, will 

be paid 20 lakh rupees. Go 
ahead, psychics. The offer 

is still valid. But you knew 


that already! 


Several challenges like 
these remain intact, with 
no winners yet. Er, maybe 
psychics are just not very 
greedy. 


To see a longer list of 


awards and challenges 
that a psychic can claim, 
log on to www.bwmag.in/ 
challenges-to-psychics 
ee 


i 


Vas a ee ar. = eee The coolest miracle of all is levitation 
72) -* e Your —in which a body floats in the air 


without being supported. Here are 


4 hh Ag * <6 es. e two ways to make it look like yowre 
wh $i]. APAaACc eC levitating, without needing any 


superpowers, of course! 


by Srinath Perur 


Trick 1 

Levitating while you're in the 
sitting position needs some 
special equipment. So it may 
not be practical unless you 
desperately want someone to 
believe you have miraculous 
powers! 
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1. So there you are in your 2. But you've been sitting ona 
robes, sitting in the air with special chair all along! 
just an armrest. 
Trick 2 
Levitating while lying down is 
much simpler. All you need are 
two sticks and a big bed sheet. 


1. To all lay eyes, you are lying 2. And then you start to float up 
on the floor covered by a into the air! 
large sheet. 


3. The secret to this ‘magic’ is the two sticks you have with you! 
Just remember to keep looking up. 
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Srinath Perur, our geekiest science 
researcher, is ever at the ready to 
make your brain explode with the 
crazy stuff he digs up. Write to him 
at to 
lay those annoying doubts to rest. 


rq BOURSELF 


THE POCKET-SIZE 


FINGER CHOPPER steoes cere nas 
(& REATTACHER) 


aus 


Step 04 Carefully stick the strips to A, as shown: 


Stick inside 
Caution: : Stick outside 
Minor injuries from paper cuts can lead to 
severe bleeding and death! Attempt this DIY at 
your own risk. A Stick inside 
You will need: Step 05 Then fold them, like so: 
Thick chart paper, scissors, glue/sticking tape, a 
red marker/paint and a victim of your choice Fold over 
Instructions: enld under 
Step 01 Cut two pieces of chart paper, A and B, as 
follows: 
A Fold over 
7 inches 7 inches 
Step 06 Attach A to B like this: 
A 5 inches B 


Glue undeneath Insert under 


Cut three strips of chart paper, 11 inches long 


and a little less than an inch —_— t- Glue inside Over 
r\ SK 


Step 02 Fold both A and B like this: Cena) asc 
a 


B A 


Zinches 3inches 1inch 
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Step 07 Insert your finger under the strip on B, 
and then fold A over to the other side. 


ES 
P) 
B A 
kaw 
x 
A B 


Step 08 Use a red marker to draw blood splat- 
ter marks on B, but only on the two strips. 


When you fold A back to its earlier position, the 
blood will magically be hidden! 


a a. 


B A 


Step 09 Ask your unsuspecting victim to put 
a finger under the strip on B. Then fold A over, 
and shock him with the finger bloodbath! 
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PHYSICS-DEFYING PAPER 


Caution: 

This DIY tampers with the laws of physics. 
Proceed with extreme caution. Try not to 
destroy the universe! 


You will need: 
Two sheets of A4-size paper, a pair of scissors 
and an opponent you wish to outwit 


Instructions: 

Step 01 Challenge your adversary to use his 
knowledge of geometry to create a hole ina 
sheet of paper, large enough for you to stick 
your head and arms through. 


Step 02 After his ridiculous failure, take the 
second sheet of paper and fold it in half. 


Step 03 Use the 
scissors to cut the 
paper as shown 
below. 


Step 04 Open the 
sheet and carefully cut 
as indicated by the red 
line here. 


Step 05 Pull at the 


sides of the sheet to 
expand it, and watch oo 
your adversary’s lias 


jaw drop in shock at)  ~“__ 


the size of the hole QS CAS = 


you've created! 
Now, you can easily stick your head and arms 
through it, and win the challenge! = 


Trapped 
in the Wild 


Dusk was falling fast, 

and a group of us were 
driving through the edges of 
Mudumalai Tiger Reserve in 
Tamil Nadu, when we heard 
a gunshot. We turned and 
sped in the direction of the 
noise, looked around in the 
scrub, but saw nothing. At the 
next forest post, we registered 
a complaint and stuck 
around till they sent messages 
on walkie-talkies to guards in 
the area. 


very year, thousands 
K of wild animals are 

hunted or trapped 
illegally inside and outside 
protected forest areas. These 
animals most often end 
up as ornaments, fashion 
accessories, clothes, hunters 
trophies, bush meat or in the 
hands of collectors of exotic 
species. So much so, that 
the illicit trade of wildlife 
parts is now a flourishing 
global industry, which does 
business to the tune of $8-10 
billion (%40000-50000 crore) 
a year. Shockingly, it is only 
exceeded by drug trade 
and arms-smuggling! Not 
only does it fund terrorism, 
criminal gangs and militias 


> 


with its profits, it also pushes 
several species to the brink 
of extinction. It’s also a 
worldwide nexus — illegal 
wildlife trade involves a 
complex set of actors who 
range from small-time 
hunters, middlemen and 
rich and powerful traders 
to organised criminal 
groups and consumers. 
What drives this murky 
trade? Superstitions and 
pseudoscience contribute 
hugely to the massacre of 
wildlife around the world. 
Read on to discover how. 


What do tiger amulets and 
owl feathers have to do 
with extinction? 


The most direct and 
devastating impact of 
poaching“ is extinction. 
Several species like the 
Tasmanian tiger, the Great 
Auk, Passenger Pigeon 
and the Caspian tiger have 
been tragically hunted to 
extinction. 


At present, the most widely 
trafficked‘ wildlife in India 
includes the tiger and the 

one-horned rhinoceros. As 


by Nithila Baskaran 


recently as fifty years ago, 
there were eight subspecies 
of tigers across the world, of 
which three are now extinct 
and the other five, highly 
endangered. Though tigers sit 
on top of the food chain, they 


kb... the illicit trade of 
wildlife parts is nowa 
flourishing global industry, 
which does business to the 
tune of $8-10 billion 
(%40000-50000 crore) a 


year. 4a 


stand precariously on the 
edge of extinction because of 
indiscriminate poaching. 


Tigers are hunted for 
virtually every body part: 
whiskers, skin, bones, teeth, 
eyeballs, penis and claws! 
In fact, traditional Chinese 
medicine uses every single 
part of the tiger to cure one 
ailment or another. For 
instance, wine made from 
the crushed bones of tigers 
is sold as a health tonic and 
as treatment for arthritis®. 
Whiskers are believed to have 
supernatural powers and 
protect the possessor, while 
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claws are believed to bring 
good luck to those who wear 
them. A recent documentary 
also throws light on how 
rich Tibetans have fuelled 
tiger and leopard-poaching, 
thanks to a craze for clothes 
made from the skins of these 
animals. This revelation led 
the Dalai Lama to issue a 
statement asking Tibetans 
not to buy the skins of tigers, 
leopards and snow leopards. 


Another animal that has 
been a victim of human 
superstitions is the rhino. 
The rhino horn, which is 
made up of keratin — the 
same substance that makes 
up our hair, fingernails 
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and toenails — is used 
in traditional Chinese 
medicine to treat fevers and 

. Predictably, 
the major demand for rhino 
horns comes from China and 
Vietnam, where they are used 
in medicinal applications, and 
West Asia, where they are 
converted into ceremonial 
dagger handles. Although 
research has proved that the 
rhino’s horn has no medicinal 
effect whatsoever, the killing 
spree continues. 


Owl trade is yet another sad 
casualty of pseudoscience. A 
recent report by TRAFFIC India 
reveals how tantriks use 

the feathers, beaks, skulls, 
blood and hearts of owls in 
pujas, driven by a belief in 
black magic. Owls are also 
sacrificed on auspicious 
occasions. The study also 
states that of the 30 owl 
species in India, as many as 
15 are part of the bird trade. 


What does pet trade have to 
do with ecological damage? 


The pet industry also 
contributes significantly to 
wildlife trafficking. While 
some animals are bred in 
captivity, many are captured 
from the wild and sold as 
pets. In addition to being 
pulled out of their natural 
habitat, these animals 

are often ill-treated and 
transported in appalling 
conditions. By some 
estimates, 70% of these 
animals die in the process. 


Exotic pets can also 
turn and cause 
serious ecological damage. 1. 
Superstitious beliefs that an 
animal can bring good luck 

and prosperity have also 

boosted the demand for exotic 2. 
animals. Turtles and tortoises 

are believed to bring good 

luck and longevity in China. 
Endangered species such 5. 
as the star tortoise are often 
captured to feed this false 

notion. The Arowana fish, 

found wild in South America, 
Asia and Africa, is traded 

widely because of feng shui Ae 
beliefs. Indian laws protect 
Indian species, but offer very 
little protection to species 5. 
that might have been illegally 
captured and smuggled into 

the country. 


What you can do 


The next time you are at 
the pet store, think hard 
about the pet you want to 
buy. 

Ask yourself if the animal 
might have been a victim 
in a chain of illegitimate 
animal trade. 

Discourage your friends 
from buying exotic pets 

or wearing clothes/ 
accessories that might 
have contributed to wildlife 
trade. 

Do report any suspected 
sale of wildlife products, to 
local authorities. 
Remember, as the very apt 
slogan of WildAid goes, 
“when the buying stops, the 
killing can too”. = 


7s 


If you'd like to know more about poaching, look up: http://en.wikipedia.org/wiki/ 
CITES; www.worldwildlife.org/what/globalmarkets/wildlifetrade/faqs-tiger.html; 
www.traffic.org/home/2010/11/2/black-magic-behind-illegal-owl-trade-in-india. 
html; www.wildaid.org/ 
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It’s the year 1833. England is in the thick of the Industrial Revolution. 
Trains, clocks and factories are getting mechanised, and new machines are 
being invented almost every day. PN 

a 3 CAFE 


e=™)_}-= 


In this bustling Victorian world, a 
seventeen-year-old girl is wracked by a grave 
problem — our young heroine with the funny 


headgear, Ada Lovelace, has an important 
career choice to make, 


You see, this fine Victorian lass, finds herself torn between 
two diametrically opposite subjects, both of which she loves 
passionately — poetry and mathematics, 


HMM LET'S SEE, I DESIGNED 
A FLYING MACHINE THE OTHER 
DAY. BUT DOES THAT CLASSIFY 
> AS SCIENCE AND MATHS OR 
POETRY AND IMAGINATION?! OH 
PISH-TOSH, WHAT A FIX! 


DO YOUR ALGEBRA, CHILD! 
DON'T WASTE YOUR TIME 
DREAMING OF FLYING 
MACHINES! ARE YOU GOING TO 
TAKE AFTER YOUR FATHER AND 


But lest you think her quandary is a silly one, let us BECOME A CRAZY POET? 


inform you that Ada is not just any other 19th century 
English wench with career issues, She happens to be 
the daughter of two brilliant (and always-sparring) 

individuals - Lord Byron, the Romantic poet a.k.a, the 
Wicked Lord and Lady Byron, the mathematician, 

a.k.a, the Princess of Parallelograms, 


BUT MAMMA, TWANT TO. 
BE AN ANALYST AND A 
METAPHYSICIAN! 
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Ada also happens to live in a time 
when people are furiously debating 
complex issues, Like which is superior 
— the intellect or imagination? 


Having inherited equally sizeable logical and 
imaginative faculties from her parents, Ada is 
pretty confused, until she bumps into a gallant 
gentleman at a party, inventor/mathematician 
Charles Babbage. 


OH, YOU'RE 
INTERESTED IN 
MATHEMATICS? I AM 
CURRENTLY WORKING 
ON A DIFFERENCE 
ENGINE, WHICH CAN 
MAKE CALCULATIONS 
MECHANICALLY. 
BASICALLY, IT'S A 
MACHINE WHICH USES 
LEVERS, PULLEYS AND 
GEARS TO DO MATHS! 


IT NEVER REALISED 
THAT MACHINES CAN 
BE SO IMAGINATIVE 
OR SCIENCE CAN BE 
SORT OF POETIC, YOU 
KNOW? AHA! 1 AM 


Some years later, with this new resolve, Ada 

becomes an expert on Babbage’s machines, The two 
of them work on his next invention, the Analytical 
Engine — a new and improved version of his earlier 


Although he 


doesn’t know it \ | 
yet, Babbage \\ 


has just GOING TO BE AN Engine. This number-crunching machine can 
invented tha a aA IMAGINATIVE perform a whole range of calculations when a 
world’s first ae v MATHEMATICIAN bunch of cards with punched holes (called 
autarsatic Sen AND A POETIC Operating Cards) are fed into it. The varying 

~ patterns of punched holes carry different sequences 
calculator, SCIENTIST! fi : tl : ‘ 
Unexpectedly, of instructions that tell the machine which 


his ingenious particular calculation it needs to get done, 
creation also 
solves Ada’s 


career dilemma, 


Babbage writes an essay on the 
Analytical Engine and Ada adds her 
own notes at the bottom, Casually 
titled ‘Note G’, Ada writes the 
elaborate sequences of instructions to be 
fed into the machine — a process we 
now call programming. And so Ada 
becomes the first-ever person in the 
world to write a computer programme! 


EEE! HOW EXCITING! 
LET'S SPREAD THE 
WORD ABOUT THIS! 


her brilliant grasp over maths with unusual poetic 
observations, 


‘(oom invented in 1801 
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Remarkably, the notes end up 
being more advanced and 


SUCH A UNIQUE 


MIXTURE OF MATHS. ground-breaking than Babbage’s 
AND POETRY - ADA, essay. While he thinks the 

YOU TRULY ARE AN utility of the machine is 
ENCHANTRESS OF restricted to plain arithmetic, 


Ada’s wildly imaginative mind 
figures that numbers can 
tepresent more than just 
quantity. She goes on to + 
propose that the Analytical “lif om 
Engine can manipulate numbers ay 
like symbols in algebra and , 
express them as words, graphics ye: Gr 
and just about anything. 


aS . 
(* lt: NUMBERS! 


—_—sS 


WITH THE 
RIGHT SET OF 

INSTRUCTIONS, THE 
ENGINE CAN DO JUST 


In plain speak, Ada has 
just imagined the world’s 
first computer, in the year 


While Ada sees the future all the way back in 1843, she and 
Babbage are stymied by disbelieving colleagues and friends, 
Without the help of modern electronics to turn her theoretical 
machine into a reality, the Analytical Engine’s far-fetched 


18431 ABOUT ANYTHING. 


capacities seem like gobbledegook to the 19th century 
Victorians, 


TSK, TSK! THIS 
WHOLE ANALYTICAL 
ENGINE THING IS AN 
UNFORTUNATE 
BUSINESS. THESE 
TWO HAVE THEIR 
HEADS STUCK IN THE 


Ada’s ideas are generally ignored for over a 
century, until new technology is able to make 
them a reality and the Analytical Engine is 
reborn as the Computer. 


And so the legend 
of Ada Lovelace — 
the world’s first 
programmer, 
computational 
expert and general 
Enchantress of 
Numbers — lives 
on, and reminds us 
that hard-nosed 
maths and leaps of 
imagination go 
hand-in-hand, and 
a dash of poetry 
can go a long way 
while dreaming up 
complex machines, 
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by San 


ello Readers, 
since April kicks off 
with a prank day, this 


month’s column features 
the best of scientific hoaxes: 
fake inventions, discoveries, 
findings and sightings 

that sounded convincing, 
withstood counter-evidence, 
made it to the headlines and 
managed to stump the best 
and the brightest minds. 
Some hoaxers did it for 
money, others for fame. And 
some, believe it or not, did it 
to get on Tv! Read on. 


eo. 
eeta Bahuguna 
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Disappearing Blonde Gene: 
Alarmist predictions are 
common, but nothing can 
beat the 2002 scare that 
“blondes will disappear 
within 200 years, because the 
recessive gene‘ that causes 
blondness is dying out”. 
Claiming to be a World Health 


ee 


HOAXES 


ee] 


Organisation (WHO) study, the 
blonde-gene scare turned out 
to be a rumour that duped 
scientists the world over. 
Hair-raising! 


09 

Roswell UFO Incident: 

In July 1947, in Roswell, 

New Mexico, local residents 
reported finding the debris 
of a crashed alien spacecraft. 
Strangely, the us Army seized 
the debris, went very quiet 
about it and did nothing to 
dispel the belief that it was 
indeed a uro. Thirty years 
later, it turned out that the 

us Army used the uFo theory 
as a cover-up — in reality, 

the crashed ‘spaceship’ was 
an illegal spying device that 
they’d built to keep tabs on 
Russia! Blame it on the aliens! 


08 

Mechanical Turk: 

In 1770, Hungarian inventor 
Wolfgang von Kempelen 
claimed to have ‘invented’ 

a chess-playing machine 
that could beat any human 
opponent. Named The Turk, 
the automaton really turned 
out to be a human chess wiz 
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cramped inside an elaborate 
robot costume! Checkmate! 


07 

Sokal Scam: 

In 1996, American physicist 
Alan Sokal submitted a paper 
to a respectable science 
journal called Social Text. He 
waited till it was published 
and then cracked up and 
confessed that the paper 

was loaded with nonsensical 
jargon and made-up theories 
on quantum gravity. What 
‘nonscience’! 


06 

Alien Autopsy: 

In the 1990s, English 
cameraman Ray Santilli 
claimed to own footage of 
an alien autopsy* performed 
after the Roswell uro Incident 
in 1947. In fact, Fox channel 
even aired a portion of it. 
Later, Santilli fessed up to 
the hoax, saying that all the 
alien innards in the film 
were actually sheep brains, 
raspberry jam and chicken 
entrails. Some guts! 


05 

Perpetual Motion Machine: 
Bulbs that never fuse, clocks 
that never stop, batteries 
that never run out — all these 
are the staples of inventors’ 
fantasies. And in 1813, an 
American man called Charles 
Redheffer unveiled one such 
dream invention — a machine 
that kept itself in perpetual 
motion. He was exposed 
when some curious sceptics 
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removed a few wooden 
strips from the machine and 
peeped in to discover an old 
man crouched in a secret 
cavity, turning a crank with 
one hand and eating a loaf 
of bread with the other. Now 
this was one machine with a 
human heart! 


04 

Tasaday Tribe Affair: 

In 1971, Philippine minister 
Manuel Elizalde’s discovery 
of the Tasaday, a Stone Age 
tribe that spoke a primitive 
dialect, lived in caves and 
used stone tools, made Tv 
headlines and the cover of the 
National Geographic. Fifteen 
years later, two journalists 
uncovered the truth that the 
Tasaday folk actually lived 
in houses, wore jeans and 
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spoke normally. A bunch of 
normal people were paid by 
Elizalde to put up a Stone Age 
act, while he fled the country 
with millions of dollars from 
a foundation set up to protect 
the Tasaday. What a primitive 
hoax! 


03 

Herbal Fuel: 

This elaborate scheme, 
which achieved international 
infamy, was hatched in 
India. In the August of 1996, 
Chennai-based Ramar Pillai 
claimed he could convert 
water into fuel by boiling 
certain ‘secret’ herbs in it. His 
tall claims and demos turned 
out to be a combination of 
sleight of hand and trick 
equipment, like hollow 
stirrers that secretly released 


kerosene into the water. A 
case of sneaky combustion! 


02 

Bromley UFOs: 

On September 4, 1967, UFO 
panic gripped the United 
Kingdom in what is now 
called “the most effective 
and elaborate flying saucer 
hoax ever perpetrated in the 
world”. Six flying saucers 
landed in Bromley, driving 
the public, the police and the 
science community crazy. 
Behind this hoax were two 
21-year-old engineering 


students, Christopher Southall 


and Roger Palmer, who 
were only trying to assess 
how prepared the British 
government was for an alien 
attack. So far out! 


01 

Balloon Boy: 

On October 15, 2009, Richard 
and Mayumi, the inconsolable 
parents of six year-old boy, 
Falcon, claimed that their 
son had accidentally floated 
away in a large helium 
balloon. Colorado’s news 

and administrative services 
swung into action, trying to 
track the balloon and save 
the boy. An hour and 50 miles 
later, the balloon descended, 
with no boy in it. But by then, 
Richard and Mayumi had 
achieved their mission — they 
desperately wanted to be on 
Tv, so they locked their boy in 
the attic, released a helium 
balloon and took the gullible 
news networks for a royal 
ride! = 


DUDA yOADUIA 2»LOMUY 


SPECULATIVE 
FICTION 


THE MYSTERY OF 
THE DEAD CATTLE! 


t iViaF 


ANCIENT 
CREATURES 
AWAKEN! 


fn 


On Halloween that year, young Silas 
Bishop saw Lavinia Whateley and a 
much grown Wilbur Whateley run up 
the side of Sentinel Hill to the Old 
Stones, where a great fire had started 
burning at midnight. 
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As Silas watched mother and 


son dance around the blazing 
fire, Wilbur, noticing the boy 
hiding behind the trees, looked 
right at him. 


"THAT WAS NO 


THAT NIGHT” | 
Silas would swear for! 
the rest of 
his life. 


Wilbur started to talk at the age 
of eleven months. Since his birth, 
he was always seen clothed from 
head to foot and all buttoned-up. 
Though he was not talkative, his 
words were marked not by the 
strangeness of what he said, but 
by the way he spoke — as though 
there was something strange and 
different about the internal organs 
that produced the spoken sounds. 
Animals, dogs in particular, did 
not take to the boy and reacted 
violently towards him. 


=e 


Stories were whispered about the 
boy, spiced with references to the 
bygone magic of these Hills and 
how they had once shook when 
Jacob Whateley called the name 
Yog-Shoggoth in the midst of a 
circle of stones with a great book 
open in his arms. 
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As the winter passed, Old Jacob 
Whateley set to a strange task. 
Rooms were emptied — shelves and 
cupboards removed, barn-doors 
and side entrances were padlocked 
and blocked. Every window in the 
house was tightly boarded up and 
blacked out so that no sunlight 
would enter the rooms. 


lurked within 
the walls of the 
Whateley house? 


To be continued... 
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SO FAR: BILLOO MET HIS 

FRIEND PANGA THE PANGOLIN, WHO 
TOLD HIM OF THE DESTRUCTION OF TH 
ANTHILLS NEAR PANGA’S HOME. HILSA 
DEDUCED THAT SOMEONE WAS TRYING 
TO GET AT THE GROUNDWATER THAT 
LIES BENEATH ANTHILLS. MAYOR BUFO 
ANNOUNCED THAT BANYAN LAGOON WAS 
PLAGUED BY POLLUTED WATER, BUT 
REVEALED THAT A SAVIOUR WAS AT 
HAND. OUR DYNAMIC DUO WANTED TO 
ET TO THE BOTTOM OF THIS MURKY 
BUSINESS, AND BILLOO KNEW ‘JUST 
THE PERSON FOR THE JOB’. AND NOW, 

SHALL CONTINUE... ark 


Hey JAsoo, 
GOOD TO 
SEE YOU. 


MYSELF 
JASOOSBHAI 


AH, BILLOO! 
KEM CHO? ANE 
AA KONA CHHE? 


THIS IS MY 
FRIEND, PANGA. 
PANGA, THIS IS 


ARRE BABA, 


I'M ONLY NOT MOLE. 


P.D., BABA - 


PRIVATE SHREW CHHE! | HE'S EVEN CREATED THESE 
DETECTIVE. -, er Se VMI FAKE MOLEHILLS TO DISGUISE 
QAd se Xt, ~ | HIS IDENTITY. WHAT A Guy! 


WIRE 


No, NO, JASOO, 
| MEANT ‘MOLE’ 
AS IN ‘SPY’. 


NO NEED TO MAKE 
mi A MOUNTAIN OF IT. 
| BUT TELL ME, WHAT 
| BRINGS YOU HERE? 


He's QUITE 
A MOLE! 
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OKAY, I'VE UNDERSTOOD. 
Se Pina Nh eet eats duel Tay | °F" inner, Have To 0, BILL - es 


KEEP AN EAR OUT, FIND PATEL IS CALLING. AND YOU KNOW 
Fabled phased oh ha gd OUT WHAT'S GOING ON. | WHAT A SHREW SHE CAN Be! 


CHHUCHHOO 
DARLING! TAME 
KYA CHHO? 


EVENTUALLY, JASOO POPPED 
UP AT THE RIGHT PLACE AT 


THE RIGHT TIME. aot 
/ ww 


JASOO MADE GOOD ON HIS WORD, 
AND LEFT NO STONE UNTURNED IN 
HIS QUEST FOR THE TRUTH. ¥ 


IS EVERYTHING IN PLACE, 
KENKRE?1 DON’T WANT ANYTHING 
GOING WRONG. SO LET’S GO OVER 
_ THE WHOLE PLAN ONCE MORE, 
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MAMMALS, AVES AND OTHER LAGOON 
CREATURES, | AM DELIGHTED TO 
PRESENT TO YOU, PURER THAN THE 
PUREST WATER ON EARTH, THE 

SOLUTION TO ALL YOUR PROBLEMS, OUR \\ 
VERY OWN ROYAL SALUTE - KING AQUA. } 


aut 


AND $0, WITH 
NO FURTHER ADO, 
| HAND IT OVER 
TO MR HAL KING! 


THANK YOU, 
MAYOR 


AFTER YOU'D PUMPED IN 
SEWAGE INTO ONE PART OF 


ALSO, THE REPORT FROM YOUR LAB 
- YOU OWN SHREE KING LABS, 
AFTER ALL - FUDGED THE FIGURES 
ON HOW POLLUTED THE LAGOON IS. 


3 a/( 


YOU'RE SIMPLY 
BOTTLING THE 
GROUNDWATER THAT \f 
YOU'RE EXTRACTING, 
WITHOUT ANY 


Di) 


a 


AND FOR THAT YOU 
BROKE THE TERMITE 
MOUNDS, AND ALMOST 
MADE ME STARVE! 


WHAT! YOU 
DID THAT? 


WE MUST KEEP THE 
POLLUTION GOING, 
KENKRE, UNTIL 
THEY HAVE ALL 
DEVELOPED A TASTE 
FOR OUR PRODUCT. 


| NO, NO, IT’s | 
ALL Lies! 


“aS 
| HAVE IT ALL 


RECORDED, YOU 
EVIL KING! 


My cue! 
AAvio! 


GOOD RIDDANCE 
TO BAD RUBBISH! Pre 


CHHUCHHOO 
BABY! 


DON’T KNOW ABOUT THE 
HOOKAH, BUT HIS PAANI 


| ae 


Re MASTER HU FLU LO SAY: SHREW’S BRAIN MAKE UP 10 PERCENT OF TOTAL BODY WEIGHT, 
~. WHICH IS HIGHEST BRAIN-TO-BODY MASS RATIO OF ALL ANIMALS, INCLUDING HUMAN BEINGS! 
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Wood 


Exploring the stately 
homes and hearths of 
white ants 


The Gods Must Be Muddy 

icture this scene: 
Pern kids are playing 

in a neighbourhood 
playground, and their ball 
happens to roll towards what 
looks like a mud mountain. 
Right beside it, are two 
women with plates in their 
hands. They proceed to smear 
vermilion and turmeric on 
the mud mountain, then pray 
to it, light incense sticks and 
pour milk over it. In case 
you're baffled, this is not 
just any mound of mud, but 
a termitarium (the plural is 
termitaria) or an anthill, as it 
is more commonly known in 
our country. But this hill is not 
home to red or black ants, but 
to white ants or termites! 


Intruder Alert 

Why all the religious fuss over 
a termite home, you might 
wonder. Well, the women 
were actually praying to the 
squatter who occasionally 
moves into the anthill —a 
minor, but important god in 
Hindu mythology — the Naga 
Devatha or the Indian cobra. 
This snake loves to slither 
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Knock On 


by Radha HS 


into the air-conditioned 
comfort of termitaria, every 
time the mercury rises. But 
when a critter, or termite, 
moves in, god or no god, the 
termites seal that portion off. 


Ti. 
. ,. 


In the tropics, parrots, 
kingfishers, geckos, rodents 
and monitor lizards are 
some of the other occasional 
squatters in termitaria. 


Eco-friendly High Rise 

So let’s get back to the 
termites and their mysterious 
homes. Termite mounds go 
deep underground and also 


rise high. They’re shaped 

to minimise exposure to 

the sun’s heat: an intricate 
network of passages and 
vents, in tall spires, help the 
air circulate and cool off. 
With millions of termites 
inhabiting each home, it can 
be quite a hothouse in there! 
But instead of cranking up the 
air-conditioning, armies of 
worker-termites tirelessly lug 
up moist soil from deep within 
to maintain humidity levels. 


Meet the Critters 

Termites are tiny, pale, white- 
bodied insects, approximately 
1 to 8mm long. But what they 
lack in size, they make up 

for in sheer numbers. The 
large populations of these 
social creatures are guided by 
swarm intelligence. And so, 
an entire colony of termites 
behaves like one intelligent 
being. While a colony can 
find food, survive and thrive, 
a single termite is pretty 
helpless on its own and will 
perish quickly. 


Energy Food 

What’s on the table at snack 
time? For starters, all manner 
of woody matter: dead trees, 
grass, coconut-husk, gunny- 
bags, reed baskets and rafters, 


When termite colonies occupy 
a fallen log, they tend to die 
once the log - their source of 


food — is finished. But those 
which build their own mounds 
usually survive for decades. 


or even wooden furniture. 
This does make the termite 
a pest, but it is also nature’s 
recycler and clearing agent 
rolled in one! 


Colonisers Inc. 

Some termites leave their 
homes on wings. After a 
good rain, you might have 
noticed seemingly silly flying 
creatures, which mob your 
lights, crawl around them 
and die in a few hours. Well, 
this is the reproductive 
caste in the colony, which 
typically swarms out post 
rains. This flying batch has 
the sole purpose of starting 
new colonies. Every flying 
termite is a potential king or 
queen. The Irula tribe from 
Tamil Nadu coaxes flying 
termites out of their mounds 


by simulating rain. Then the 
entire community feasts on 
roasted termites, an excellent 
source of protein! 


Underground Fortress 

Soil, woody matter, saliva and 
faeces make up the batter to 
build sun-baked, sturdy and 
waterproof mounds. Dorms, 
nurseries, queen’s chambers 
and fungal gardens are all 
interconnected by dark, 

cool passages. The initial 
building of the home and first 
batches of eggs are looked 
after by the royal couple. But 
as the worker and soldier- 
termites increase in number, 
they take over the chores. 
Then the queen’s work is 

to lay thousands of eggs 
every 24hrs, which are then 
fertilised by the king. 


Temite 


Termite Architecture 

Some of the finest specimens 
of termitaria can be seen in 
Africa and Australia. To get 
an idea of just how grand 
these structures are, let’s do a 
little comparative study. The 
tallest human-made building, 
the Burj Khalifa in Dubai, 

is 2716m tall. If an average 
Indian is 5'5" tall, it makes 
the Burj Khalifa 512 times 
taller. Now an average Indian 
termite is 2mm long and 
termitaria in Australia/Africa 
are up to 25 inches high. 
This makes the termitarium 
4800 times taller than a 
standing termite! These 

mud mountains are true 
architectural wonders! = 
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A Ghoulin One 


ACROSS 

1. Lodestone is used in this therapy (6) 

5. The main cause (4) 

6. ____pathy - think it’s real? (4) 

7. A__ foil hat blocks out brainwaves, 
honest! (3) 

8. The holy man produces this out of thin air (3) 

10. Prefix that makes ‘information’ erroneous (3) 

12. Do placeboes relieve this? (4) 

13. “lam organised because my ____ sign says 
so!” (4) 

14. Use___’_ Razor to shave away 
unnecessary assumptions while explaining 
a phenomenon. (6) 


Difficult 
Medium 


Easy 


DOWN 

1. Accidental discovery of phosphorus from 
urine resulted in the invention of this (5) 

2. Alchemists tried to convert base metals into 

this (4) 

Fact (5) 

Does a full___ cause lunacy? (4) 

____ logy or nomy - which is the science? (5) 

“Crime? It’s in his___.” (5) 

0. The Curse of the Mummy - reality or__? 

(4) 
11. ___normal: beyond scientific explanation 


(4) 


OO PW 


Send us your completed crosswords and give us your feedback! Write to brainwave@ack-media.com 
See the solution to the March crossword ‘Pressure Tactics’ at www.bwmag.in/solution-pressure-tactics 
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p05 Wavelength: the distance between two 
adjacent peaks of a wave 


Biofuel: fuel that derives its energy from 
living matter, like wood 


Ethanol: alcohol used as fuel 


p10 Bloodletting: the ancient practice 
of removing some blood from an ill person, 
believing it to be impure 


Pathological: relating to diseases, their 
causes, cures and effects 


p14 Reiki: a Japanese form of alternative 
medicine believed to involve transferring 
energy through one's palms 


Acupuncture: the insertion of needles into 
living tissue, for the purpose of curing an 
illness 


p15 Physiological: relating to the physical 
and chemical processes involved in the 
activities of living organisms 


Dry bite: a bite by a poisonous animal in 


which no venom is released, usually meant as a 


warning 


OF TERMS 


p21 Poaching: illegal killing of animals 
on someone else’s property in violation of 
wildlife protection laws, usually with the 
purpose of selling animal parts for profit 


Trafficking: illegal trade and transport 


Arthritis: a disease that causes pain and 
stiffness in joints 


p23 Convulsions: sudden, intense and 
involuntary muscle contractions 


Invasive: a species that disrupts the habitat of 
a native species 


p27 Recessive gene: A gene isa 

blueprint for cell construction that controls 
characteristics of organisms and is passed on 
from generation to generation. A recessive 
gene is one that is seen in an organism only 
when it is passed on from both the parents. 


p28 Autopsy: dissection performed ona 
dead body to find the possible causes of death 
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P3° Wild Dholes! 


P?° Tour de France! 


P>* Camillo the 
Chameleon 


Pp? Tipu's Tiger! 


BECAUSE WE'VE GOT 
THE BEST ANSWERS. 


Srinath Perur, our geekiest science 
researcher, is ever at the ready to 
make your brain explode with the 
crazy stuff he digs up. Write to him 
at brainwave@ack-media.com [0 
lay those annoying doubts to rest. 


On aroll 


Halo, Good Reader! 


issue of Brainwave has no particular angle to it. 


\ s always, it’s good to have you around! This new 


It often keeps orbiting the same point, constantly 
circling back to where it started. That’s not to say that it 
hasn't turned out well. Though it sometimes looks like 
we’re cycling in place, we’ve still managed to cover a 
fairly wide circumference (while circumventing much of 
the dull stuff). Its got latitude, this issue does. Even so, 
we’ve tried to give things our own little spin. We think it 
has a really nice ring to it, it does. In fact, it’s downright 


revolutionary. 


What am I winding on about, you ask? You wheely don’t 
understand? Make the circuit down to our cover stories to 
find out more. There’s little that they don’t encompass. 


This issue also dholes out some good advice on hunting 
wild dogs, wipes your windshields along the way, and 
then takes you on an intergalactic hitchhike. It’s a regular 
circus, this issue. Go on, give it whirl. There’s really not 


much else left to discus here. 
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Absolutely love the editorial 
on the Gas Issue! Especially, "if 
you have an H2S in your class 
be extra nice to him or her." 
I'm so glad that this 
magazine exists. Having 
done a master's in science 
communication, I'd had the 
idea of essentially doing a 
science comic long ago. I'm 
glad that it's being done, and 
very well at that. Brainwave is 
my favourite reading/viewing 
material. | just love that what 
comes through the most for 
me is the quirky nature of the 
scientifically-inclined... 
Superb stuff! All the best... 
Tanya Ramani, via email 


Vol. 01 | Issue 05 | May 2012 


BRAINWAVE 


STORY fi 


™ 


CONTENTS 


In which we race, ride, 
chug, cycle and shake 
ourselves silly 


May 2012 03 


BERRY KHEER! 
MUST HAVE 
BEEN TASTY! 


Words tagged with a G are explained in the Glossary at the end of the magazine. 
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As technology increasingly 
takes over our lives, the line 
between the real world and the 
virtual world has become a very 
thin one. And Google’s newest 
creation will make this thin 

line practically invisible! Called 
Project Glass, this revolutionary 
invention consists of a pair of 
glasses that will be connected 
to the internet, all of the time. 
Slip it on and it will process any 
information, like the shortest 
route to a restaurant or the 
exact location of a friend and 
display it before your eyes, 

. It’s like having a 
smartphone built into your 
brain, only smarter. When 
Project Glass becomes a reality, 
we'll go from reacting to the 
world to interacting with it! 
Watch a video of what these 
amazing glasses can do at 
http://goo.gl/Jw6cO. 


Image by Google 


In 2009, the population of 
the one-horned rhinoceros at 


ie 
Pea Piel By 
Image by lipkee 
the Kaziranga National Park in 
Assam was 2048. After three 
years of consistent efforts to 
save the endangered species, 
the population recorded by 
the 2012 census is 2290! This 
success is inspiring news for 
conservationists everywhere. 
via The Telegraph 


eee ee eee eee 


May 15 to June 15 is Tourette 
Syndrome Awareness Month. 
Tourette’s syndrome is a 

and 
condition, which causes sudden, 
irregular movements or vocal 
tics. Living with the syndrome is 
an everyday struggle. Log on to 


http://goo.gl/Lcmd1 to know 
more about why this disorder 
occurs and how it affects 
people. 


ee) 


Wherever you live and 
whatever your age, remember 
to carry a towel on May 25. Err... 
if this sounds goofy, then it’s all 
the more reason to do it! Towel 
Day is an ode to the genius of 
writer Douglas Adams and his 
much-loved book series, The 
Hitchhiker's Guide to the Galaxy. 
First celebrated in 2001, two 
weeks after Adams’ death, 

this tradition has become a 
simple and effective way for 
true fans to remember him by. 
This excerpt from the book 
explains the idea behind Towel 
Day: “... any man who can hitch 
the length and breadth of the 
galaxy, rough it, slum it, struggle 
against terrible odds, win 
through, and still knows where 
his towel is, is clearly a man to 
be reckoned with.” And if the 
name Douglas Adams doesn’t 
ring a bell, then turn to p7. 


> 


Image by Arnauh Fuentes 
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It's cheap, it’s got two wheels, 
it’s good for the environment 
and your health... it’s the 
bicycle! One of the simplest 
machines around, the bicycle 

is a beautiful example of pure 
physics at work. And the second 
week of May happens to be 
Bicycle Week! Go on, take your 
bike out for a ride. 
ee 


One half of a formidable 
scientist-couple, Pierre Curie 
was born on May 15, more than 
one and a half decades ago. 
Along with his wife Marie Curie, 
this Nobel Prize-winner made 
notable discoveries in the field 
of . Keeping the 
theme of this issue in mind, we 
also feel compelled to mention 
that Curie was killed when the 
wheel of a horse-drawn cart 
crushed his skull. Yet another 
brilliant physicist, Richard 


Marie and Pierre Curie; image by Vitold Muratov 


Feynman, was born in May (May without a cure. So far, people 


11, 1918). He came up with suffering from arthritis only 

many theories and formulas get by on pain medication. 

in the fields of But things may be looking up 
and in the near future. A team of 


. And though his work __ scientists from the Scripps 
is a little hard to explain inthis Institute, California, and 
short space, should you choose Novartis Research Foundation, 


to study advanced physics, San Diego, have discovered 
you're bound to encounter a molecule called kartogenin 
Feynman rather frequently. that helps damaged 


SPeTSFSPOPSPSPSPSPSPSPSPSMSASNA TEA regenerate. Pills or injections 
made from this molecule may 
be the big solution to this 

Arthritis, which causes painful condition. 

2 ee, ~=Dones - especially joints - 

Richard Feynman; image by Fermilab to degenerate, is a disease 
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The Instant Fan 


To make the instant fan, you will need: 
« A pencil with an eraser at the top 

* A knife or cutter 

» Athumb pin 

* Anempty refill of a ballpoint pen 

by Arvind Gupta « A piece of chart paper (5cmx1.5cm) 
(www.arvindguptatoys.com) 


Method 
1. Using a knife, cut five or 2. Fix the piece of chart paper 3. Now drag an empty refill 
six notches into a pencil at on the eraser at the end of along the pencil notches 


regular distances from each the pencil with a pin. repeatedly. 


‘| 


What do you notice? 

The flap of paper at the end of 
the pencil starts to rotate like a 
fan! = 


How does this happen? 

The exact mechanism that 
makes the paper flutter is 
pretty complex, and several 
researchers have tried to figure 


it out. Quite simply put, the fan 
rotates because of vibrations 
caused in the pencil. 
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by Srinath Perur 


Sanjana Kapur from 
Bengaluru asks, “Will 
mosquitoes ever become 
extinct? How will that 
affect us?” 


osquitoes have been 
around for over 
100 million years 


and there are more than 
4500 species on the planet 

at present. It would be safe 
to say that they are in no 
danger of becoming extinct, 
except that they’ve made one 
powerful enemy — humans. 
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While only some mosquito 
species bite humans, and 
only some of these spread 
illness, millions of us are 
affected every year by 
mosquito-borne diseases 
like malaria‘, dengue 
fever®, chikungunya‘ and 
yellow fever®. Added to this, 
is the precious sleep lost 
due to sudden pricks and 
high-pitched whining in 
our ears! In recent years, 
some scientists have begun 
to wonder if it would be 
such a bad thing after all if 


mosquitoes were to be wiped 
out entirely. There have even 


been experiments where a 
large number of genetically- 
altered mosquitoes have 
been released to wipe out 

a specific type of mosquito 
from an area. 


How would we be affected? 
For starters, any methods we 
use to eradicate mosquitoes 
could have side effects. For 
instance, an insecticide® 
called DDT was widely used 
against mosquitoes in the 
last century. While it killed 


mosquitoes and saved many 
human lives, it also caused 
other health problems 

in people. Mosquitoes 
eventually developed 
resistance to DDT and it was 
no longer as useful. Today, 
if we were to eliminate one 
harmful type of mosquito by 
genetic means, new and more 
dangerous forms of diseases 
transmitted by mosquitoes 
might just emerge. 


We also do notknowenough Riva Sarkar asks, “How Try This! 


about how interconnected many planets are there?” There are five planets in our 

things in nature are. In solar system that are visible 

parts of the Amazon, the to the naked eye - Mercury, 

mosquito is credited with or much of the Venus, Mars, Jupiter and 

preserving forests because Pventess century, Saturn. Venus is easiest to 

its large numbers prevent there were nine planets | sade allan Oeil In 

humans from going there in our solar system. But Hele pial Ieee scree 

to cut trees! Several kinds in 2006, the International Ble evenine DiCte no ce 
: : : : ay 2012. Ask someone who 

of bats, spiders, lizards and Astronomical Union changed knows a bit about astronomy 

frogs eat mosquitoes. The its definition of the term to show you the other four 

mosquito-fish feeds mostly ‘planet’. According to the new [BEN acm tke Cieleert¢ 

on mosquito larvae‘. Ifthere criteria, it was not enough them to help you view the 

were no more mosquitoes, for a body to go around the transit of Venus across the sun 

the behaviour of all these sun. It also had to be ofa on June 6, an event that won't 

animals would change in certain size. So poor little repeat till 2117! 

unknown ways, in turn Pluto (formerly known as a 

affecting other animals dwarf planet) got left out of 

and plants, and perhaps the planetary group and we 

eventually, humans. now have eight planets in 


our solar system. Outside our 
Until we know more, it might solar system, we have found 
be a good idea not to wipe out 763 planets so far. Of course, 
any part of nature and sleep _ there are plenty more waiting 
tight under a mosquito net. to be spotted. = 


>> 
- 


{PLANET SIZE 


—— 
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A VERY QUICK REVIEW OF: 


THE HiITCHHIKER'S 


GUIDE TO THE 
GALAXY 


by Shalini Srinivasan 


Wassat? 
Science fiction comedy. 


Hmmm. 
No really, it’s the best. 


So what is it? 

In 1978, a young man named Douglas Adams 
wrote aradio series called The Hitchhiker’s 
Guide to the Galaxy, which began with the 
total destruction of the earth, and went on to 
more cheerful things like depressive robots, 
spaceships and towels. Since it was going so 
well, he decided to turn it into a novel. And 
then several more. There are currently six 
novels (the last one is by someone else), a 
radio series, a TV series and a film. Oh anda 
computer game. 


And then? 

Adams’ books took all kinds of perfectly 
regular things (tea, for example) and some 
completely ridiculous things (two-headed 
aliens) and then squished them together 
with some wonderful-to-read-aloud writing, 
into what he christened the Whole Sort of 
General Mish Mash. 
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So it’s nice? 

The Hitchhiker’s Guide to the Galaxy is 
probably the funniest science fiction book 
you will ever read — it is also the most 
frightening, the saddest, and quite clearly, 
the oddest one. 


Okay, I've finished it. 

Now what? Read Adams’ other stuff: his 
detective novels featuring the pizza-loving 
Dirk Gently and Last Chance to See, his book 
on endangered animals. = 
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In which we race, ride, chug, cycle and shake ourselves silly 
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NEED 
FOR 
SPEED 


Vrooming through 
racing history Racing bicycles on roads is Cycling indoors on wooden tracks 
recognised as an organised sport. becomes popular. 


by Aparna Kapur 


1924 1933 : 1946 


Scrambles, a motorbike race Newspaper photographer Myron The first Formula One race, the 

ripping through rough, unpaved Scott witnesses an impromptu Turin Grand Prix, takes off in 

roads kicks off in Surrey, England race between children in Dalton, Valentino Park, Italy. Cars like Alfa 

and marks the birth of motocross. USA. The kids race soap cartons Romeo, Ferrari and Mercedes-Benz 
and orange crates attached with compete to win. 


wheels. Within a year, Scott will 
turn this game into a national-level 
sport, the Soapbox Derby. 


1950 1956 

The demolition derby, where Art Ingels builds the first racing 
competing cars deliberately ram kart out of scrap metal and a 
into each other, becomes hugely motorcycle engine. 

popular. 
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1897 

The first hillclimb, a race to see 
who can cycle to the top of a hill 
fastest, is held in France. 


American racecar driver Bill 
France Sr. sets up the National 
Association for Stock Car Auto 
Racing (NASCAR). This goes on to 
become the largest organiser of 
auto races for stock cars (ordinary 
cars modified for racing). 


Slalom skateboarding, a race 
between skateboarders ona 
downhill track marked by cones, 
becomes all the rage. 


1902 
Cyclo-cross, the first-ever French 
National Championship, features 
tracks which alternate between 
grass, hills, pavements and 
obstacles. It even requires riders to 
carry their bicycles between tracks. 
a 


The first Grand Prix Road-Racing 
World Championship, a landmark 
motorcycle race, flags off in the 
British Isles. 


Monster trucks or pickup trucks 
with oversized tires race against 
each other on a rough and bumpy 
terrain in The Battle of the Monster 
Trucks in the Louisiana Superdome, 
USA. 


1910 

The world’s first board track opens 
in California. The oval, wooden 
track angled at 45 degrees will 
later be used for motordrome 
racing. 


Also in 1949 
The international sidecar racing 
championship is held in the Isle of 
Man for the first time. Superside, as 
it will come to be known, features 
competing motorcycle sidecars, 
where a driver kneels in front of 
the engine near the front wheels 
and a passenger lies on a platform 
at the back.___ 


1994 

Urban Idiotarod, a shopping cart 
race, is held in the streets of San 
Francisco. This will become a well- 
loved sport featuring costumes, 
themed carts and tricks. 
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Journey of 
the Wheel 


A historic yarn 

starring an ancient 
explorer, a clever 
Mesopotamian boy and 
his extraordinary toy 


he year was 2500 BCE 
T the city of Kish in 

old Mesopotamia’. 
Young Zimri was watching 
his father, Assur, gather red 
clay from the bank of the 
Euphrates. He would then 
heap the moist clay on a 
wheel lying flat on the ground 
and spin it, as his hands 
shaped a flawless pot. Zimri 
never tired of watching this 
magical transformation. The 
last few months had been 
extremely busy for Assur, as 
the priests from the Temple 
of Inanna had ordered huge 
numbers of pots and small 
statues. And so Zimri decided 
to wait before asking his 
father to make him a toy. 


1Mesopotamia, or The Land Between Two 
Rivers, is situated between the rivers 
Euphrates and Tigris in present-day Iraq. 
An early civilisation thrived here more 
six thousand years ago. 
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He ruefully looked at the last 
toy his father had made for 
him. It was a small clay goat 
whose legs were missing. It 
did have legs when it was 
new, but after bravely fighting 
many imaginary battles for 
Zimri, they had snapped off. 


Zimri wandered off to find 

his uncle Luga. Luga was an 
apprentice clay worker. Not 
as skilled as his brother Assur, 
he hadn’t been commissioned 
to make artefacts for the 


A 


by Veena Prasad 


temple. He was a good 
brickmaker though, and 
anyone who was building a 
house in Kish approached 
him first. 


“Uncle Luga! Can you make a 
toy for me?” Zimri called out. 


“What happened to your 
goat?” 


Zimri showed him the 
remains. 


Luga laughed. “Ill make 
another one for you when I 
have some time. Meanwhile, 
make yourself useful Zimri! 
I have a guest coming all 
the way from Uruk. Help 
me clean up the place!” 
Luga lived in a small brick 
house with a large yard 
which doubled up as his 
workshop. This meant 

it was always messy. 


“Why am I always around 
when he wants to clean up?” 
mumbled Zimri, as he picked 
up a stray brick and stacked 
it on a half-standing wall of 
bricks. He stopped mid-stride 


ybuts tuifuoinuy :ysomyy 


to wonder, “Or does he think 
of cleaning it only when ’m 
around?!” 


When Luga’s guest arrived, 
the yard was in a fairly 
tolerable state. It might have 


been a little more presentable 
had Zimri not stumbled onto _ 


a curious-looking object 


halfway through his cleaning, 


and spent the rest of the 
afternoon playing with it. 
He quickly hid it inside his 
tunic and greeted Yahurum, 
the famous explorer from 
Uruk. He was excited to see 
him, just as every citizen in 
Kish was. Yahurum was both 
a trader and explorer who 
travelled to faraway lands 
on camelback and by sea 
and brought back exquisite 
treasures that no one could 
dream up. 


“What’s that hidden in your 
tunic, young Zimri?” were 
Yahurum’s first words of 
greeting. 


“Doesn’t miss a trick, that 
man,” grumbled Zimri, as 
he reluctantly extracted a 
smooth clay disc from inside 
his tunic. Yahurum’s face 
was nonchalant, but his 
eyes narrowed. A shrewd 
trader, he had trained 
himself not to show too much 
interest in anything, lest its 
price shoot up. Casually, 

he placed the disc in his 
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palm and turned it over. 


“You can have two figs for 
this,” he said flatly. 


But Zimri had caught the glint 
in the trader’s eyes and wasn’t 
fooled by his indifference. 


“Add a clay tablet, and 
its yours,” the little boy 
proposed. 


“Done!” boomed Yahurum. 
Many moons later... 


It was that time of the 
year again. Preparations 
for the grand festivities at 
the Temple of Inanna had 
begun. It was also time for 


Yahurum’s yearly visit. Most 
excited of all was the explorer 
himself, as he had just 
returned from distant Turkey, 
bringing back a novelty so 
alluring that it would thrill 
the people of Kish. He was 
mentally calculating his 
profits when Luga, trailed by 
Zimri, welcomed him into 
the yard. “I come this time 
from the wondrous land of 
Anatolia?,” began Yahurum. 
He rambled on about the 
various monuments they 
were building and their shiny 
copper trinkets. 


The priests of the Temple of 
?Present-day Turkey 
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Inanna who had gathered 

at Luga’s house wore polite 
expressions, but rolled their 
eyes when Yahurum implied 
that the Temple of Artemis in 
Anatolia was the grandest he 
had seen. 


“Do you know what makes 

it so great?” he continued. 
“Is it the 10,000 workers? 
Perhaps. Their mastery with 
bronze? Doubtlessly. The 
expert craftsmen? Obviously. 
But they have something else 
that no one else has...” He 
paused theatrically to see if 
anyone could take a guess, 
but his audience remained 
impassive. 


“A tool! One which many of 
you have seen and used, 
but never so ingeniously 
as the Anatolians,” he said, 
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eyeing Zimri’s father Assur, 
who was frowning in a corner 
of the yard. 


The air grew thick with 
hostility as Yahurum 
concluded, “It’s a potter’s 
wheel, except they use 

them in pairs — and standing 
upright! With this contraption, 


Historic Bytes 

Archaeologists have found 
remains of ancient wheels 

in Mesopotamia. These finds 
suggest that wheels were first 
used for pottery sometime 


during 3000 BCE, and for 
transport during 2000 BCE. The 
revolutionary idea travelled 
across Eurasia quickly — to 

India, China, Egypt, Turkey, and 
eventually to the rest of Europe. 


they can carry heavy objects 
and travel across distances 
without tiring!” 


“Like this?” Zimri walked 
past, pulling a string to which 
a clay tablet carrying his old, 
broken toy goat was attached. 
Fixed on either side of the 
tablet, were small potter’s 
wheels standing upright! “Or 
like this?” asked Luga, pulling 
a wagon filled with a dozen 
bricks. 


Yahurum stared, open- 
mouthed. 


“What is the one thing that 
moves faster than a trader?” 
he asked with a cocked 
eyebrow. 


“A good idea!” quipped Zimri 
with a cheeky grin.”= 


THE BOGIE MAN 


As you zip past the green 
countryside, listening to the 
lulling chukk-chukk sounds 
of the train, it’s easy to forget 
that there is someone who 

is sitting at the front and 
operating the locomotive. 
The engine driver or the 
locomotive pilot wears 
many hats: he is in charge 
of safety, getting you to 

your destination on time as 
well as other behind-the- 
scenes activity. Here are 
excerpts from a conversation 
Brainwave correspondent 
Aparna Kapur had with 
loco pilot Javed Basha, just 
before he set off from the 
Bangalore Railway Station to 
Dharamavaram. 


It’s very noisy in there. There 


are new WDP, and WG, locos 


with advanced two-stroke 
engines that create less noise. 
But the traditional diesel 
engine is much louder. 


The loco pilot and the 
assistant loco pilot are always 
there in the engine room. 

A vigilance control device 


makes sure that the driver 

is doing some activity all the 
time. If he is not accelerating 
or braking, then a button 
flashes. If he doesn’t turn off 
the button, a buzzer starts 

to ring. And if there is no 
response even after that, 
then the train comes to a stop 
automatically. 


Sometimes, I find people 
standing on the tracks, just 
for fun. So Iam in a dilemma 


about whether to stop or not. 
If I stop the train, it takes a 
long time to start up again, 
leading to delays. All I can do 
is honk and make sure the 
prankster can see the train 
coming. Then there are times 
when people put stones on 
the track for fun, but it can 
cause serious problems. = 


To read the rest of the 
interview, visit www.bwmag. 
in/category/interview 


With many thanks to Neenu Iityerah 
Jor arranging this interview and to 
Mirnalini Sarin for all her help. 
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Chugging 
up the Hill 


Riding on a train through mountains can be all 
sorts of fun. But it’s no breezy ride. Trains need to 
negotiate steep slopes, sharp bends and long tunnels, 
need extra speed while climbing uphill, powerful 
brakes to travel downhill and a strong grip on the 
rails to avoid mishaps. All of this is made possible by 
technology. Read on to see how. 


by Aparna Kapur & Anuranjini Singh 
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"Fell System 
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ZEAL ON TWO WHEELS 


Equal to climbing three Everests and running a 
couple of marathons back-to-back, the Tour de 
France is the world's most adventurous and most 
nerve-racking bicycle race 


by Aparna Kapur & Somesh Kumar 


ee 
Tour de France is held for Riding Gear 
three weeks every year,since «= Helmets are aerodynamically 
1903. It covers around designed. 


« Riding gear is made of 
sweat-resistant and breathable 
fabric. 

km 


oTHTAPERSRSPSRSPSPSPSPSASTESASSEN TENE 8 ~=Chamois, a form-fitting pad 


Set in and around France, the fitted in cycling shorts, makes 
course of the race changes long rides more comfortable. 
each year, but always finishes 

in Paris. « Carbon-soled footwear helps 
Some of the harder parts of the rider lock onto the pedals. 


the route are: 


Val-d'lsére to Sestriere 
2035m 
Prone to snowstorms 


Col du Galibier 
2645m 
Highest point of 
Tour de France 
Alpe d'Huez 
1860m 


Steep climb -" FRANCE 


Mont Ventoux 
1912m 
High-speed winds 


Col du Tourmalet 
2115m 

Highest road in Central 
Pyrenees 


The highest climb in the race so far was Col Angle 
at 2744m. All the effort of the mountainous 
bike-riding has been compared to climbing three 
Everests! 
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Bicycles Fitness and Health 
« Before each stage, the riders = Ina single day, the riders 
get to select a bike matched consume up to 


= an to the road conditions and 
—— type of riding required. 7 
@ 
calories 


« During the race, they 
consume about 300-400 
calories every hour at the 


« Titanium is strategically beginning of each stage, 
placed in the handlebar including power bars and 
and wheels to add stability sports drinks (carbohydrate- 
and stiffness and to boost based fluids). 
performance. 


« Dinner after the race and 
« Carbon frames make the breakfast before, are the 
bicycles light and strong. most important meals 

and are typically rich in 
Earlier, gears were changed carbohydrates and proteins. 
using a lever attached toa 
cable. Now, gears use index- Every extra bit of weight that 
shifting. They are placed on the riders shed is less weight 
the handlebars and can be they have to carry. 
shifted with minimal effort. 


« Although cycling demands 
strong legs, the muscle 
weight in the upper body is 
just baggage. 


ee ee 


Body Fat Percentage 


& 
i 
18-24% 4-8% 


average male _ racing cyclist 
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« Cyclists are also worked on 
by a team of masseurs and 
physiotherapists® (called 
team soigneurs). m= 
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1792: Saugut Island, CALCUTTA 

~~ An uneventful afternoon of hunting 
regular, harmless deer turned rather 
nasty quite suddenly for 


ALE 0 eases 
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The mauled 
Hugh Munro He commissioned a crew of 
died in hospital local paint-thumbs, French 


mechanicians and classical 
musicians to make a work 
of art inspired by poor Hugh 
Munro and the toothsome 
tiger. 


four days later 7@ 
—but became 
famous with a 
little help from 
his friends. 


Tipu Sultan, ruler of 
Mysore, loved tigers and 
loathed the British 
(who were working 
on colonising 
India). 


eeSaee 
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Tipu’s TIGER 


Known as Tipu’s 
Tiger, this 
wooden toy shows 
a wailing British 
soldier being 
lunched on by 
a fat, growling 


tiger. A crank handle 


turns to pump a pair of 
bellows. One of them 
powers the tiger’s grunts 
and the shrill scream of the 
man. The other helps operate 
a mechanical keyboard on 
which tunes can be played. The 
HN 6° AW, crank handle also causes the 
AN) tiger’s head and the man’s left 
arm to move up and down. 

A system of meshed gears 
transmits movement from the 
turning crank to the lever 
operating the bellows and the 
moving arm and head. 


1799: Fowrtth Patth 
MYSORE 


They say that the British felt both 
annoyed at the toy tiger’s growls and 
jealous of its sheer coolness. So much 
so that they fought Tipu : 

Sultan and his mighty 
army for it. 


Such automatons, 
or self-operating 
machines, are 
highly complex 
concoctions of 
really simple 
machines like 
gears, springs, 
levers and 
cranks. They are 
designed to carry 
out specific tasks, 
even something 
as mind-boggling 
as writing poetry, 
when wound like a 
watch. 
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) RUDDer Band Racecar 


A piece of cardboard, a pair of scissors, 
a rubber band, four plastic bottle caps, 
mud or M-Seal, a pen or pencil, two 
sticks and a third smaller stick 


Use this cut-out to trace two mirror 
images, about two inches from each 


other ona single sheet of cardboard. 
Then cut and fold as below: 


Draw the profile ofa racecar (or any 

| vehicle you like) on a piece a 
cardboard. The size of the W Seats 
should roughly have the same d1 


as the bottle caps yOu are using. 


Make holes in the centres of eee 
bottle caps. Attach a cap on eit 
| of the two sticks, like this: 


soae 


Fill the hole 
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| Attach the wh 
shown: eels to the car body as 


| Make a hole just behind the front axle 
| and pass the rubber band through it. 


Make a hole here- 


| Tie the rubber band to the rear axle and 
| tape it so it doesn't slip. 


| 
] 
| 
| 
] 
| 
| 


| 


On the underside, tie the rubber band 
around the smaller stick to fix it in place. 
Rubber band 


Press the car on the ground and pull 
| back so that the rubber band stretches 
| | and wraps around the rear axle. 
| 


| Let go of the car and watch it race away 
| as the rubber band gets released and 
| moves the rear axle as it does so. 


a oe” 
— 


| 6 
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Sudden 


Science 

Script by Rajita Gadagkar 
Artwork by Aindri 
Chakraborty 


oing laundry or trying to fit into imps 


ffy gowns, Mary Anderson was a real estate 
neyard in Alabama, USA. She v 


udden flashes of inspiration. 
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Like one very snowy Wed, when she was riding in a New York sireatoa. Mary noticed that the poor dsiiee had 4 to ‘fick his hand (and 
head) out of the window at regular intervals to wipe the ool snow off the windshield. 


Yikes...1 seriously 
need a better 


life insurance p 


A long spring-loaded arm 
with a rubber blade will be 
fixed to the car's front 
window. 


koa oa 
PATENT APPLICATION FOR™ fauamms 
WINDSHIELD WIPER ® = 


Back home in Alabama, Mary came up with a foolproof design for the 
world’s first-ever windshield wiper! 


Laat 
K | ae 
Hardy-har-har! 4 = ! Chief Imbecile i 
‘_——a } Officer! Foeae 


A rubber blade that whacks 
around on the windshield, 
blocks your view and 
causes nasty spills. 

= And you expect me to fix 

‘em this on my cars?! 


_ Henry Jalo 
| Chief Investment Officer 


But it was Mary who had the 
last laugh. By the 1930s, 

all cars came built with 
windshield wipers inspired by 
her design. 


Although her patent had run out 
by then, she is still known as the 
lady who invented windshield 
wipers. 
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SPECULATIVE P= 
FICTION 


THE STRANGE AND 
TERRIBLE BIRTH OF 
WILBUR WHATELEY! 


ANCIENT CREATURES 
RISE FROM WITHIN 
THE EARTH/ 


A MYSTERIOUS 
FIRE BURNS AT 
SENTINEL HILL! PART 3 


Adapted by Sunando C from 
HP Lovecraft's The Dunwich Horror 


Ten years had passed since Wilbur 
Whateley’s birth. By then, Old Jacob 
Whateley had hollowed out the house, and 
only two living quarters remained in that 
shell of a building for the old man, his 
daughter and his grandson. Wilbur left the 
house rarely, as he was schooled at home 
by Jacob. ‘Though what manner of study 
was conducted from Jacob's large tomes, 
no one knew. 


MORE SPACE WILLY, MORE SPACE. 
YOU GROW AND THAT, THAT GROWS 
FASTER. OPEN UP THE GATES FOR 
YOG-SOTHOTH WITH THE CHANT 
ON PAGE 75] OF THE COMPLETE 
EDITION” AND THEN PLT A MATCH TO 

ITS PRISON. FIRE FROM EARTH 
. WON'T BURN IT ANYHOW. 
is 
4 
/, 
: AA 
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“of Necronomicon 
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A seemingly limitless Sod of 
whippoorwills* had permanently 
entered the skies above Dunwich. 
And one night, as his breathing 
reduced to wheezing gasps timed to 
the chattering of the night birds 
overhead, Jacob Whateley knew 
that his end was not far off. . 


“THEY'RE GETTIN’ READY TO 
CATCH MY SOUL. THEY KNOW 
IT'S GOIN' OUT AND THEY 

WON'T MISS IT , 
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Only his pale, shapeless daughter 
and his odd-featured grandson were 
present as Jacob breathed his last. 


FEED IT REGULARLY, WILLY. 
BUT DON'T LET IT GROWMGOO FAST FOR 
THE PLACE! IF IT BURSTS ITS QUARTERS 
OR GETS OUT BEFORE YOU OPEN TO 
YOG-SOTHOTH, ITS ALL FOR NO USE. 
ONLY THEM, FROM BEYONP 
CAN MAKE IT WORK! 


ONLY THEM, 
THE OLD ONES THAT WANT 
TO COME BACK! 


J ‘\ GRAMPAZ 


e's 


ie 
e | AND SO 


> nd JACOB WHATELEY 
DIED 
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THEY'RE QUIET. 
THEY DIDN'T GET 
HIS SOUL. 


ON HALLOWEEN, a fire 
burned at Sentinel Hill as 
usual. As whippoorwills took 
to the skies again, their shrill 
notes rang from darkness to the 
next light. Jacob’s daughter, 
Lavinia Whateley, was never 
seen again. 


The following summer, Wilbur, now 
nearly seven-feet tall, closed all the 
doors to the house as his grandfather 
had done with the windows and 
removed the partitions between rooms 
and between each door. He repaired 
the shed in the farmyard and moved 
all his belongings out of the empty, 
hollowed-out house. 


lil 


a 


Me 


\ 


—— 
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* 
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A ee | j 
. \ . ‘ 
*"To be continued... 
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by Veena Prasad 


ACROSS DOWN 
1. The teeth on gear wheels (4) 1. Vehicle of the ancients (7) 
3. The London Olympic Stadium's ____ looks 2. Rotate (4) 
like a bicycle wheel. (4) 3. Awheel that is not in motion is at___. (4) 
5. ___-lock braking system is a safety system 4. The squeaky wheel gets this (3) 
for motor vehicles. (4) 7. Awater wheel that generates power (7) 
6. Loose sediment that tyres get stuck in (4) 9. A___cycle has only one wheel. (3) 
8. Used to secure a wheel on a vehicle (3) 12. Bike wheels slow down due to ___ dynamic 
10. Cold, slippery surface that tyres skid on (3) drag. (4) 
11. Automobile (3) 13. ____ Fortunae, or The Wheel of Fortune (4) 
12. Pumped into a wheel's tube (3) 15. The dark half of the Taoist circle (3) 
14. Wheel's outer covering (4) 
16. Robots with ___ wheels can move in any 


direction. (4) 
17. Reverse the last action (4) 
18. Rod passing through the centre of a wheel (4) 


Send us your completed crosswords and give us your feedback! Write to brainwave@ack-media.com 
See the solution to the March crossword ‘Pressure Tactics’ at www.bwmag.in/solution-a-ghoul-in-one 
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A VERY QUICK REVIEW OF: 


Let's PLANT 
TREES. oroseren 


Wassat? 

It’s a DIY book about treedom. “Treedom is 
never dear at any price. It is the breath of 
life. What would a man not pay for living?” 
Mahatma Gandhi said that about treedom. 
Okay, okay, so he said that about ‘freedom’, 
not ‘treedom’. Still. Same difference. 


Hmmm. 
It’s the bee’s knees, we tell you. 


So what is it? 

Like we said, it’s a book about trees, and it’s 
full of clever little cartoons that explain the 
awesomeness of trees. It’s also a book that 
contains trees: within each copy of Let’s 
Plant Trees are three (three!) free pongamia 
seeds that can grow in virtually any region 
or climate. That’s right: trees in a book! 
Conservation has never been funner! 


Who made it? 

Vinod Lal Heera Eshwer, an advertising 
superstar whose tree-mania is proportionate 
only to the length of his name. This guy is so 
madly in love with trees that he plants them 
like the planets life depends on it (which is 
just as well). He once planted three hundred 
trees in the rainforest next to his village. 
Another time, he got a major newspaper 

to attach seeds to all their copies, so their 
readers could conveniently save the world 
with their morning cuppa. This guy is so 
crazy about trees that, given the choice, we 
think he’d rather be a tree than a human 
(which is also just as well). 


So this book, it’s nice? 

Let’s Plant Trees is one of the nicest books 
you can read (or gift!). Il] also teach you ten 
(ten!) new ways of seeing the shape of a tree. 


Okay, I’ve finished it. Now what? 

Go plant those pongamias, dummy! And 
then plant a few other species! And some 
more! Keep at it till you replace every 
tree that’s ever been cut down. Challenge 
accepted? = 


Illustrations by Vinod Lal Heera Eshwer (©Tulika Books) 
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WO AS Sea aie Oe ‘ Sah nS 
TEN UP, FOLKS, FOR I, d 
HAVE ANOTHER TALE OF 


WELL, THAT’S STILL 
BETTER THAN IT IS 
FOR SO, 


IF YOU SAY SO, 
OF COURSE 
THAT'S TRUE. 

VU 


THIS IS ALL 


SEE ALL THIS KACHRA LYING Potions Bie 
IN My LIFE, | AROUND. SINCE THE TREE THEY permet raee 
NEVER KNOW COME FROM WAS NOT PLANTED ae hater 


QUITE WHAT 
TO EXPECT. 


4 BY ME, HOW WOULD | EXPECT 
THAT | WOULD HAVE TO CLEAN 
UP ALL THIS RUBBISH? 


THE FALLOUT. 


OF COURSE YOU 
WOULDN'T HAVE 
BEEN ABLE TO 
ANTICIPATE THAT, 
MRS BATER. } 


THAT IS VERY 
INCONSIDERATE 
OF HER! 


WHO CARES ABOLIT 
THE WORMS? THE 
LEAVES FLY INTO 


Ol, Olf WHOM ARE 
YOU TALKING TO? Is 
IT THAT MRS BATER, 


i] YOu TELL MRS BATER 
THAT IF IT WASN’T 
FOR MY TREE, SHE 

WOULDN'T BE ABLE TOM 

DIG FOR WORMS IN Fe 

THE LEAVES, HANH! JF 


HAVE TO SWEEP IT 
TWICE A DAY! 


it. 


QUITE BOTHERSOME. 


HAVE YOU SEEN 
HOW DIRTY HER 
HOUSE IS? SHE 
SHOULD THANK 
ME FOR HELPING 
HER KEEP IT 


ALL YELLOW. 


Yes, | WISH 
SHE WOULD! 


WELL, COULD SHE 
HAVE MADE HER 
KHEER WITHOUT 
THE BERRIES SHE 

COLLECTED FROM 

MY TREE? 


AND ALL THESE 
BERRIES LYING 
ABOUT! SUCH A 
BIG MESS! 


-~ oF 
ao, 
YES, YES, A = 
BIG Mess! 
WHAT! I'M ©& 


ROTTEN? THEN 
WHY IS THE STINK 
ON-YOUR SIDE? 


——e \ 
THE 
DROPPINGS FROM 
YOUR @3#& TREE! 


ion wee 


Yes, CAMILLO, 
WHERE ARE J 
you? 


, 


) OVER, SAMGHI? 


THE LEAVES FALL 
IN MY WELL, AND 
TURN THE WATER 


—e 


CAMILLO, TELL 
HER SHE’S WRONG. 


SS MASTER HU FLU LO SAY: CHAMELEON USE CHROMATOPHORES UNDER TRANSPARENT OUTER SKIN 
TO CONTROL PIGMENTS AND MELANIN, THUS CHANGING COLOUR FOR MOOD DISPLAY OR CAMOUFLAGE. 


symm THAT CAN'T 

Ss BE GOOD — 

7 TO DRINK. } a 
me i 


\_ YELLOW? 
THE FLOWERS 
| ARE PINK! 


—— 


CAN PINK 
FLOWERS 
TURN WATER 
YELLOW? 


No, IT WASN'T BECAUSE THE 
BERRIES were ROTTEN! 
LIke THE PERSON WHOSE i 
TREE THEY CAME FROM! 


a UMMM... 
SORRY TO 
HEAR THAT. 


BERRY KHEER! 
MUST HAVE } 
BEEN TASTY! 


CAMILLO, 
YOU'RE ON 


THANK GOODNESS FOR 
CHROMATOPHORES! 
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Chase ©. 


Dhole 


Siddharth Rao tracks the 
elusive and endangered 
Asiatic wild dog or dhole 
through dense jungles 
around India 


First glimpse 


he cramp in my leg 
‘ko to bother me 

and I moved a little 
to make it better. I had been 
quietly squirming in this 
fashion for over an hour, 
crouched on a too-thin tree 
perch. As I contemplated 
my next move, the first pup 
stumbled out of the den. 
Then another followed and 
another, till there were six 
playful puppies and three 
adult wild dogs 150ft away 
from my hiding place in the 
tree. I forgot about the cramp 
in my leg and observed the 
unfolding action. The adult 
dogs greeted each other 
in typical wild-dog-style: 
whining, licking each other 
and rolling on the ground. 
The pups chased one another 
and one even chewed on its 
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_ 2 - 


Dholes live across parts of India, Bhutan and Southeast Asia. 


oy yysoyppls Aq soj0yd 


fies 
brother’s ear. I was in the 
Mudumalai National Park in 
Tamil Nadu, helping to make 
a film on the Asiatic wild 

dog, also called the dhole. I 
spent weeks observing what 
they did in their natural 
environment and here is what 
T learnt. 


Getting to know dholes 


A distinct species of wildlife, 
dholes are part of the 

family. They cannot 
be domesticated and live in 
packs or groups as social 
animals (the largest dhole 
pack ever recorded had over 
40 members). They’re found 
in India, Bhutan and in some 


Fi Bd A Ls * on 
each other when they're on a hunt. 


Southeast Asian countries, 
right up till Russia, and 

share their habitat with large 
carnivores like leopards, 
tigers, hyenas and wolves. 
And just like these carnivores, 
dholes consume a variety of 
prey, from small rodents to 
large animals like sambhar 
deer. 


Team players and wily 
strategists 


Being social animals, dholes 
hunt together and this makes 
them very efficient. They 

are successful in catching 
prey up to 80% of the time 
that they go on a hunt, while 
tigers have a success rate 


of only 5%. Even though 
they’re small in build, the 
dholes’ overcome this with 
teamwork. I once watched 
three wild dogs cross paths 
with a large adult leopard 

in the forest; but the dholes 
teamed up and forced the 
leopard up a tree! But on 
another occasion, I saw that a 
small group of dholes did not 
confront a tiger, and chose to 
move away. It would probably 
take 12 to 15 wild dogs to 
convince a tiger to back 
down. 


The big dhole hunt 


Dholes hunt twice a day — 
early every morning and just 
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Apart from whistling, dholes also coo, scream and growl. But they don't bark. 


before sunset. If they manage 
to make a morning kill and 
the pack is well-fed, they will 
not hunt till the next day. Like 
all wildlife, dholes only eat as 
much as they need to. They 
hunt by working as a team, 
attacking their prey from 
different angles, and chasing 
them over long distances. 
Since they are relatively 
small compared to some of 
their prey (like the chital or 
sambhar deer), dholes are 
often unable to kill their prey 
when they catch it. Instead, 
the prey dies from shock 

and blood loss after being 
attacked. 
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Whistle, lick, scream 


Communication is a big part 
of dhole behaviour. They 
express themselves in many 
ways, one of which is physical 
contact. A pack of travelling 
wild dogs will often stop to 
nuzzle, lick and rub against 
one another. While a lot of 
this behaviour is playful, 
there are other messages 
being communicatedv. For 
instance, the dogs lower 

in the social hierarchy try 

to get the attention of the 
alpha male and alpha female 
(the leaders of the pack) by 
cosying up to them physically. 
Interestingly, dholes do not 
bark, but whistle. Mothers 
whistle to call their young, 
and adults whistle when they 
hunt. They are also known to 
scream, coo and growl. 


Endangered and 
unpopular 


Sadly, the dhole has been 
killed indiscriminately by 
humans over the years (with 
bounties placed on each 

dead animal) for not being 

a “sporting hunter” and for 
eating “the maharaja’s deer”. 
Today, it’s an endangered 
species. Like most wildlife, 
habitat loss is the major cause 
for its decline. But if you 

ever happen to visit a forest 
that is home to dholes (like 
Bandipur, Kanha, Corbett and 
Nagarhole) and encounter 

a pack, listen carefully for 
their high-pitched whistles — I 
guarantee it’s the experience 
of a lifetime! = 
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Tiny drops from water 
bottles make a mighty 
water body. 


Just as they leave for home, 
children from the Sishu Griha 
Montessori in Bangalore 
empty their water bottles 
into a big blue drum. This 
water is used to irrigate the 
school garden everyday. The 
kindergarten teachers and 
children hope that other 
schools and offices will use 
this simple and effective 
method to conserve precious 
water. 


An initiative by the students 
and staff of Sishu Griha 
Montessori and High School, 
New Tippasandra, Bangalore 
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Photos by Vinod Lal Heera Eshwer / Digital editing by Anuranjini Singh 


pos 
Real-time: updating information at the 
same rate at which it is received 


Neurological: relating to the brain or 
nervous system 


Psychiatric: relating to mental illness and 
behavioural conditions 


po6 

Radioactivity: giving off rays of particles 
and energy because of the breaking apart 
of unstable elements 


Quantum mechanics: the study of matter 
and energy at the level of atoms 


Particle physics: the study of the basic 
components of matter and radiation and 
the interaction between these components 


Cartilage: dense tissue typically found at 
the end of joints 


pos 

Malaria: a disease spread by mosquitoes 
that results from parasites multiplying in 
the blood 


Gi GLOSSARY 
OF TERMS 


Dengue fever: a mosquito-borne disease 
that presents with a skin rash and causes 
fever, headaches and muscle pain 


Chikungunya: a viral fever transmitted 
by mosquito bites, causing acute fever 
followed by joint pain 


Yellow fever: an illness caused by a virus 
and spread by mosquitoes that presents 
with fever, nausea and pain 


Insecticide: substance used to kill insects 


po9 
Larvae: insects at a stage of growth, in 
which they are wingless and hatch from an 


ess 


p21 

Physiotherapists: professionals who 
develop and maintain health and 
movement in the body 


p37 

Canidae: a biological family of mammals, 
including wolves, foxes, jackals, dogs and 
coyotes, which live in groups 
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Vol. O1 Issue 06 June 2012 
Dear Reader, 


at’s with us and dinosaurs? If you think about 
\) \ how truly distant we are from these ancient 
creatures, our obsession can seem slightly mad. 
Humans have been around on this planet for the past 


200,000 years (that’s almost a hundred times longer than Editor & Art Director 
between now and the dawn of Christianity). Feels like an Vinayak Varma 
age and a half? Not if you’re Tyrannosaurus Rex, whose vinayak@bwmag.in 


ancestors first appeared on this world 230,000,000 years 
ago. Thats a more than a thousand times longer than the 
entire lifespan of the human race. And dinos disappeared 
65,000,000 years ago. That’s a million times longer than 
your grandpa’s been around. 

But these endless, rippling oceans of time separating 


4 


us from Earth’s former custodians have only sharpened Consulting Editor 
our fascination for these primeval monsters. We’ve Rajita Gadagkar 
dug up their bones, analysed them, reassembled them, rajitag@yahoo.com 


and imagined their world in incredible detail. We’ve 
fantasised about bringing them back to life, and we’ve 
even made movies of these fantasies. If this doesn’t seem 
like a certain madness to you, well, then you must be a 
palaeontologist. 

Meanwhile, the two living survivors of the age of 


dinosaurs — crocodiles and birds — have been silently Sub-Editor 
watching, chronicling the human reign over of the planet Aparna Kapur 
they once ruled, waiting, perhaps, for us to slip up so they aparna@bwmag.in 


can return to power. In this issue of Brainwave, we follow 
these modern dinosaurs into their hot, swampy Paleo 
Planet, and find out what intel they’ve gathered. 
Onward, then! 
Scientifically, 
Vinayak 
vinayak@bwmag.in Senior Designer 
Somesh Kumar 
somesh@bwmag.in 


Brainwave is Printed and Published 
by Samir Patil on behalf of Amar Chitra 
Katha Private Limited and Printed at 
Indigo Press (India) Pvt. Ltd., Plot No. 
1, C/716, Opp. Dadoji Konddeo Cross 
Road, Between Sussex & Retiwala 


eee ) Cover artwork Industrial Estates, Byculla (E), Mumbai 

REDE by Somesh — 400 027 and Published at 3rd Floor, . : 

ba | Kumar Forum, Raghuvanshi Mills Compound, Junior Designer 
Copyright © 2012, Amar Chitra Katha —_ Lower Parel, Mumbai - 400013. Editor: Anuranjini Singh 
Private Limited. All rights reserved. Vinayak Varma. anu@bwmag.in 
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No part of this magazine may be 
reproduced without the express 
consent of Amar Chitra Katha Private 
Limited (ACK). Any reproduction, 
modification, distribution, 
transmission, republication, display 
or exploitation in any way of the 
content(s), in whole or in part, of this 
magazine is strictly prohibited. 


ACK makes no warranties or 
guaranties, express or implied, written 
or oral, as to the contents of the 
magazine, the information, materials 
or opinions, included in this magazine. 
In no event shall ACK be liable for 
damages of any kind arising as a 
consequence of using or following 
any method or formula as mentioned 
in the magazine, including but not 
limited to direct, indirect, incidental, 
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“You're not allowed to call them 
dinosaurs anymore," said Yo-less. 
"It's speciesist. You have to call 
them pre-petroleum persons.” 
Terry Pratchett 


Q: How do you ask a tyrannosaur 
out to lunch? 
A: "Tea, Rex?" 


The dinosaurs disappeared 
because they could not adapt 

to their changing environment. 
We shall disappear if we cannot 
adapt to an environment that now 
contains spaceships, computers — 
and thermonuclear weapons. 
Arthur C. Clarke 


Visit us at: www.bwmag.in 


Like us on: www.facebook. 
com/Brainwavemag 


Follow us on: www.twitter. 
com/#!/Brainwavemag 
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by Srinath Perur 


Ranjani S from Chennai 
asks, “How do lizards 
climb walls and walk on 
ceilings?” 


e’ve all seen geckos 
(the sort of lizard 
found in our homes) 


scamper across walls and 
ceilings as if gravity doesm’t 
exist. They happily do the 
same on slippery glass 
surfaces, which you and 

I would struggle to walk 
upright on. How geckos 
managed to do this remained 
a mystery until about ten 
years back, when Dr Kellar 
Autumn and his team of 
scientists discovered that 
these lizards use a unique 
adhesive to hang on to almost 
any surface. 
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Scientists found that the 
gecko has millions of tiny 
hair-like structures on each 
toe. Each of these foot-hairs 
is attracted to the surface 
the lizard is climbing on 

by something called the 
‘van der Waals force’ —a 
weak interaction between 
atoms of the two substances. 
Though this force is weak, 
the large number of hair-like 


structures on the lizard’s foot 
allows it to hold on to any 
surface with just a single toe. 


But if this adhesive is so 
strong, then how does a 
lizard get its foot off a wall? 
It turns out that these foot- 
hairs can peel off easily ata 
certain angle, allowing the 
lizard to scurry about. The 
system is self-cleaning and 
will even work under water 
and in vacuum. There’s a 
good chance that the next 
generation of adhesives will 
be inspired by lizard feet! 
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2 | Puke Attack 

Here’s something we bet you 
didn’t know about caterpillars. 
They throw up semi-digested 
food all over their predators 

in an act of self-defence. But a 
new study by researchers from 
the University of Liverpool 

and the University of Bristol in 
UK has found that caterpillars 
are more likely to vomit on 
attackers when they are alone 
rather than in the company of 
other caterpillars. They decide 
whether or not they want to 
vomit depending on the size of 
the group they are hanging out 
in. Why? Because the larger the 
number of caterpillars in the 
group, the more likely it is that 
someone else will throw up on 
the predator first. A caterpillar 
would rather conserve its puke 
for a one-on-one encounter. 
via Ecology Letters 
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Cooking Rubber Chicken 

In March 2012, a group of high 
school students from Bishop, 
California, strapped a rubber 
chicken attached with sensors 
to a helium balloon and sent 

it into the stratosphere® 
(120,000 feet) during one of 
the strongest solar storms® 
recorded since 2003. The idea 
of dispatching Camilla, as the 
rubber bird was named, was 

to measure the high levels of 
radiation unleashed during the 
fiery Sun storm. Seven insects 
and two dozen sunflower seeds 
were also sent along with 
Camilla. (FYI: Camilla happens 
to be the mascot of NASA's 
Solar Dynamic Observatory.) 


Camilla up in the stratosphere; image by NASA 


The students modified a lunch 
box to carry four cameras, a 
cryogenic® thermometer and 
two GPS trackers to record 
data. The recordings suggest 
that the solar storm, which 
peaked between March 7th 

and 10th, 2012, leaked enough 
charged particles into the 
upper atmosphere to power 
every home in New York City 
for two years! The group is now 
planning to plant the sunflower 
seeds that went on the hot air 
balloon ride to see how the 
flowers turn out. via NASA's Solar 
Dynamics Observatory 
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FA surassic Bugs 

Looks like life for dinosaurs 
wasn't all hunky-dory. 
According to a report in Current 
Biology, Chinese scientists 
have discovered fossils of 
flea-like organisms (10 times 
bigger than the current 

ones) that allegedly plagued 
dinosaurs. The fossils of two 
new giant flea species — the 
Pseudopulex jurassicus and the 
Pseudopulex magnus — were 
recently uncovered in Mongolia. 


The fossils reveal that the 
bloodsucking paleo-pests had 
long claws, probably to reach 
over the scales on a dinosaur 
and serrated mouths which 

let them pierce thick hides. 

In his commentary in Current 
Biology, ancient insect expert 
George Poinar Jr., a professor 
emeritus of zoology at Oregon 
State University in the US, says 
that these Jurassic bugs are the 
ancestors of modern fleas and 
has compared their bites to the 
prick of a hypodermic‘ needle. 
via Current Biology 


Illustration of the flea-like insect 


that was supposed to have plagued 
dinosaurs; image by Capital Normal 
University, Beijing,China; photo from 
www.livescience.com 
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Emperor Penguins in Antarctica; photo by Paul Ponganis, National Science Foundation 


Counting Penguins 

A new census of Emperor 
Penguins in Antarctica using 
satellite mapping technology 
has revealed that there are 
5,95,000 birds, which is twice 
the earlier recorded figure. The 
trademark black-and-white 
skin of the Emperor Penguin 
stands out against the snow, 
making its colonies clearly 
visible on satellite imagery. 
Taking pictures from satellites 
orbiting in space is turning 
out to be an easy, accurate 
and non-intrusive method to 
track various species in the 
Antarctic. This especially works 
in inhospitable regions where 
researchers cannot travel. 

via PLoS ONE 


o8 BRAINWAVE 


+ | Plant Warfare 

Just as our bodies have white 
blood cells to protect us from 
foreign bodies, plants too have 
an immune system. Most plants 
contain a hormone‘ called 
jasmonate. When released, it 
activates the plant's defences 
against insects that feed on it. 
Scientists from Rice University, 
USA, found that the hormone 
is released when plants are 
touched by humans, animals or 
the wind. via Current Biology 


3D Play 


Engineers the world over have 
spent years trying to come up 
with the simplest collapsible 
3D structure. Researchers at 


the Massachusetts Institute 

of Technology and Harvard 
University in the US have 

now developed one that is 
inspired by Twist-O, a spherical 
and collapsible toy. Called 
‘puckliball’ (after similarly- 
shaped carbon molecules 
called buckyballs), this dynamic 
invention is a hollow structure 
made of soft rubber with 24 
dimples. When the air is drawn 
out of the buckliball, the parts 
linking the dimples collapse 
inwards, reducing its size by 
46%. via Proceedings of the 
National Academy of Sciences 


aHe 
Self-Inflating Balloon 


You will need: 

A big, empty plastic bottle 
A balloon 

A straw 
Scissors 


by Arvind Gupta 
(www.arvindguptatoys.com) 
(ees es ee) 
Method 
1. Place a balloon in a bottle. 2. Make a small hole close to 3. Fit a straw into the hole. You 
Fix it in place by stretching the base of the bottle with can also seal it by applying 
the mouth of the balloon scissors. glue around the straw. 


over the mouth of the bottle. 


4. Now, suck air through the What do you notice? 
straw. The balloon inflates! As you 


Now Try This 

Remove the straw from the 
hole. Blow into the mouth 
of the bottle to inflate the 


suck air through the straw, a 
vacuum is created inside the 


bottle. Air from outside the balloon. While it's inflated, seal 
bottle rushes in to fill it. This the hole by sticking a piece of 
air also fills the balloon and tape over it. Then, leave the 
inflates it. = mouth of the bottle open. What 


do you see? The balloon will 
remain inflated! Why does this 
happen? And what happens 
when you blow into the straw? 
Try this out and send us your 
answers at brainwave@ack- 
media.com. 
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All about my trip to 
the Agumbe Rainforest 
Research Station 


by Elena Grace McCullough 
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ast year, I entered a 
Brainwave contest 
about why I wanted 


to become a conservationist 
when I grow up. As a prize, 

I won a trip to the Agumbe 
Rainforest Research Station 
(ARRS)! In February 2012, I 
visited the ARRS, which is 
located in the Western Ghats, 
along with my dad. 


We slept in a little cottage 
that used solar power. It was 
very dark and peaceful at 
night. The food was good 
and it was nice to hear 

more than just traffic noises 


for a change. Instead, we 
heard cicadas and the Great 
Hornbill. At ARRS, I also 
learned more about what 
conservationists do. They 
really do love animals and 
plants. I had such a great 


Agumbe is home to many kinds of frogs. 


time that when I grow up, I 
want to help the wildlife too! 


We went on a bird walk, and 
saw a kestrel, a small bird of 
prey, and the Racket-tailed 
Drongo. It mimics the cries 
of various birds of prey to 
trick other birds into flying 
away. We saw a kestrel chase 
a little bird, but the little bird 
got away. I also saw sunbirds, 
a Yellow-browed Bulbul, a 
pond heron and an egret. 


I also went on a night 
walk. We saw a small 
tarantula, scorpion holes, : 
skinks and stick insects. A kestrel is a small bird of prey. 
The stars were beautiful 
because there was only the 
moon for light. I even saw 
some constellations. I was 
scared during the night 
walk though, because my 
flashlight was not much help, 
and I was afraid that a snake 
would pop out of the dark. 
But that didn’t happen. 


My favourite place was the 

stream near the research 

station. I walked along the 

bank, climbed on the rocks, 

watched the tadpoles, frogs 

and water striders, and - - 

admired how beautiful it all —_Dracos glide from tree to tree using their extra skin-like wings. 

was. I loved how peaceful 

it was there and went back not get to see any snakes. dewlapping (displaying his 

many times. But I spotted Draco lizards dewlap), but I wish I had seen 
or flying lizards in the areca him glide too. I learned a lot 
nut trees at ARRS! They live atARRS and Iam glad I had 

As I didn’t go to Agumbe up in trees and glide from the opportunity to go. I think 

during the monsoon, I did tree to tree. The male was you should go too! 
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- Science+textiles 
~~ = DuPont. 
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You're sure 

you want to join 
the team looking 
for lightweight 
fibres to use in 
tires? It’s a tough 
job... 


cy oo. 


At work, Stephanie created polymers, or special molecules, that were turned into fibres. 


& 

| do! I love my work ee , 

in the lab and want Tr <. 
to do challenging stuff. = 


= Jeez Louise! 
Ww The solution | a 
=" usually get is thick/clear, 
but this one is cloudy/thin. 
Should | throw it away? 


No wait! Let me find out 
what kind of fibre it 


will make. 


One day, she stumbled onto a strange result during an experiment. The mystery solution was put through the 
spinneret and a whole new fibre was created. 


Pog 


. Stephanie had invented an 
ultra-tough fibre called Kevlar, 
which was five times stronger than 

steel! It is used today in bulletproof 
vests, heat-resistant gloves, tires, 
brake linings, space vehicles and 


parachutes! 


Gadzooks! 
It's a super-strong 
fibre that doesn’t 

break! 


12 BRAINWAVE 


eee 


THESE MONSTERS OF MASSACRE BARE 
THEIR TERTRGEAWSAND SOULS? 


NO HOLDS BARRED! 


k ) i NI f i R 
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al LY U | " ° 
THE CRAZED CRUSHER THE HASSIE HANGLER 


THE BATTLE THAT WILL MAKE HISTORY 
: %& COME DANGEROUSLY ALIVE! ® 
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by Siddharth Rao 


A chat with Romulus 
Whitaker, one of India’s 
biggest croc experts 


om Whitaker is one 
of India’s leading 
erpetologists and 


wildlife conservationists. 
He has spent a lifetime 
researching and 
understanding the natural 
world. A large part of his 
work includes setting up 
research stations across the 


country to conserve wildlife. 


Rom has helped start and 
run the Madras Crocodile 
Bank Trust, the Agumbe 
Rainforest Research Station 
and the Andaman and 


Nicobar Environment Team. 


He has also won several 
awards for his conservation 
work, such as the Whitley 
Fund for Nature and the 
Rolex Award for Enterprise. 
An Emmy award-winning 
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wildlife documentary maker, 


Rom currently lives on a 
farm near Madras. He spoke 
to Brainwave about his 
fascination for crocodiles 
and his work with them 
over the past four decades. 
Here are excerpts from our 
conversation. 


Like many small boys, I was 


fascinated by dinosaurs when 


I was very young. Growing 


up and working with reptiles, 


it became obvious that 


crocodiles are really like 
living dinosaurs and the 
fascination remained. Crocs 
are intelligent reptiles that 
see, hear and smell very well. 
True, they are potentially 
dangerous, but they are 
innocent. And like all wild 
predators, they are only 
doing what comes to them 
naturally. 


Humans seem to be much 
more aggressive than 


crocodiles. We kill millions 
of our fellow humans each 
year. In my experience, 

crocs generally prefer to 
avoid humans. Though, of 
course, some of them find out 
how easy it is to catch and 
eat humans. But this is not 
aggression: it’s just called 
filling the belly. 


Crocodiles deserve to live 
on the planet just like any 
creature does. They are very 
important predators, killing 
weak and sick animals, 
thereby raising the quality 
of genes. Crocodiles are also 
efficient scavengers and help 
clean waterways by clearing 
up the carcasses of dead 
creatures. 


A mugger in the wild 


While making Supersize 
Crocs, we got to visit 

Africa, India, Australia and 
America. In Australia, I had 
the pleasure of snorkelling 
in freshwater streams and 
ended up catching what is 
possibly the smallest species 
of crocodile in the world! I 
surveyed some croc rivers 
in a small helicopter, and 
once, we were just above a 
huge saltwater crocodile who 


sloshed his way through the 
thick mud and into the river. 
In Ethiopia, our boat bumped 
into a hippo who wasn’t too 
pleased with us. We also 
managed to measure one 
Nile croc who was over 18ft 
long! 


The Madras Crocodile Bank 
was set up at a time when 
the three Indian crocodile 
species — the gharial, mugger 
and saltwater croc — were 

on the verge of extinction. 

So the intention was to 

set up captive breeding 
groups of the three species 
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A dwarf Caiman 


and reintroduce them into 
the wild to build up their 
populations. Well, we have 
succeeded and bred several 
thousand of these three 
species. Now, the MCBT is 
setting up breeding groups 
of 15 more crocodile species 
from different parts of the 
world, some of them highly 
endangered. 


There are plenty of people 
who live in and around 
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crocodile habitats without 
any problems. It’s just a 
question of understanding 
how to live with crocs, 
without getting in trouble. 
The problem arises when 
crocs have been eliminated 
from a place and then make a 
comeback. The people there 
may have forgotten how to 
be careful when going down 
to the river or lake to fetch 
water, bathe or catch fish. 


Being aware of what is 
happening to crocodiles, 


and indeed all aquatic life 

in India, is a first important 
step. Some of you young 
people will be getting 

into important jobs in the 
industrial sector and in the 
government, where you will 
be able to make a difference 
in how we manage and look 
after our water resources. 
Doing a good job for our 
rivers, lakes and estuaries 
means that crocs, fish, water 
birds and all aquatic life will 
benefit (and we will too!). = 


> 


Croc Talk: 
| feed mainly on fish an 


my snout's narrow and ro ‘e's 
¥ 


V-shaped so that I can 
reach smaller nooks. cee 1 ik 


“A 
is 


oth my jaws are the same 
size. When | close my 

mouth, the teeth interlock _ 
and can be seen clearly. t 


| prefer saline water. 

| have extra sensory organs 
called dermal pressure 
receptors on my skin 


throughout my body. 


People think I’m feisty! 


A MOUTH OFF BETWEEN TWO REPTILIAN PREDATORS 


; by Aparna Kapur & Anuranjini Singh 
Crocodilian cousins and former reptilian buddies, the crocodile and the alligator, parted ways 


recently. We spoke to them about the rift, but they were both in a snappy mood. All they toldus 4 


was that they could no longer see eye-to-eye on account of a long list of differences. Here’s a quick 
snapshot of their differing points of view. 


Gator Speak: 

| eat bigger prey, including 
turtles that have hard 
shells. And so my snout is 
U-shaped and it's capable 
of exerting greater force. 


My upper jaw is bigger than 
my lower jaw. When | shut 
my mouth, the upper jaw 
covers the lower one and 
my teeth stay hidden. 


I'm a freshwater creature. 
Dermal pressure receptors 
are present only on my 


tongue and jaws. 


People think I’m docile. 
Unless provoked! 
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GLOSE 
ENCOUNTERS 
IN BURUNDI 


by Alby and Arby 
On assignment for Brainwave Labs 


An exclusive interview with one of the 


largest and scariest descendants of 
the crocodilia family 
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eet Gustave, the Killer Crocodile. 
Mi fierceness of his reputation 

(Gustave has allegedly snacked 
on 300 people) is only matched by the 
sharpness of his teeth and the giganticness 
of his proportions. People shoot at him, 
pursue him and call him a serial killer, 
but Gustave has made a comfortable life 
for himself as one of Africa’s largest and 
deadliest man-eaters. When we caught up 
with the giant Nile crocodile at his river 
home in Lake Tanganyika in Burundi, 
Africa, he looked quite jolly, as he lay on 
a hammock and was waited on by a local 
monkey, Abdul. We chatted with him 
about his life, ancestors, food preferences 
and overall bad-boy image. Here are the 
highlights of our conversation. 
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Alby: Let’s start with the 
obvious, Gustave. You’re 
huge! How does it feel? 


Gustave: I’m almost 70 
years old and 2oft tall, er... 
long. I weigh about a 1000kg. 
It’s not as bright and happy 
as it's made out to be, but I’d 
be lying if I said I didn’t have 
it better than most. I mean, 
people fear me. Rumours 
about my size and hunting 
habits have made me famous 
in your world. They’ve even 
made a movie about me: 
Primeval (Vm not that evil, 
of course, but it's still pretty 
cool!). And unlike that silly 
fellow King Kong, everyone 
knows I’m a real monster, 
and you can bump into me 
in any muddy swamp in 
Burundi. Hehehe... 


Arby (clutching his 
notebook a little tighter): 
Ahem. They say that your 
size is similar to that of your 
ancestors. Could you tell us a 
little about your lineage? 


G: Why don’t I give youa 
grand tour of my ancestral 
wall? This here is Archosaur. 
He was the great common 
ancestor. It was from him 
that the bloodline branched 
off into crocs and birds. 

This is Crocodylomorpha. 

He was small, quick and 
very active. So it would 
surprise you to know who his 
descendant was. My personal 
hero and the star of our 
family: name’s Sarcosuchus, 
but we call him Supercroc! 


<@ 


Archosaur 


> «a 


Crocodylomorpha 


Sarcosuchus (Supercroc) 


a 


Eusuchia 


\) Crocodilia 
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Gustave 


Can you imagine how 
enormous he was? Picture 
a city bus with a head and 

a tail. That would be my 
great-grand uncle! Next, 
meet Eusuchia. From her, we 
learned to breathe with our 
head submerged. Awesome 
way to sneak up on people! 
And this is Crocodilia, my 
dad. 


Alby: How often do you 
interact with the local 
people? How do they come 
across to you? 


G: Delicious! Haha, I kid, 
of course. But you have to 
understand — people can 


aa 


call me names and shoot 

me, but it’s not personal. 

You see, because of my large 
proportions, I can’t go after 
fish, nor do they satisfy 

my appetite. I have to eat 
something that’s big and easy 
to catch. And so I consume 
humans. That’s not to say 
that they don’t make for a 
yummy meal, you know what 
I mean? Their slurpy guts 
and gooey grey matter... 


Arby: Stop! That’ do, thank 
you. Finally, what are your 
thoughts on crocodile expert 
Patrice Faye who’s been on 
your trail since 1998? 


G: What can I say? He 
named me. He tracked me. 
He hunted me. He failed, 

of course. But he’s my true 
nemesis. He is relentless and 
focused, and I must admit 
that he has given me a fright 
on a couple of occasions. But 
I like the challenge —- makes 
me think up new ways of 
becoming more elusive 

and difficult to get rid of. I 
hear he’s tracking me now, 
following my movements 
and the people I kill. Looks 
like things are going to get 
interesting... = 


Epilogue: Since our meeting, 
Gustave still lurks in the Ruzizi 
River, snapping up unsuspecting 
villagers. Patrice Faye continues 
to pursue Gustave in the hope of 
capturing him. Go to http://goo. 
gl/OuKcg for more on the story. 
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NUTS AND 
DOLTS 


DINOS 


AGAINST 
RECONSTRUCTION 


EXTINCT 


by Aparna Kapur & 
Somesh Kumar 


My dear fellows, we've all gathered today because each one of us has suffered a 
common fate at the hands of a common foe. We've all been grossly misrepresented 
by the confused palaeontologists who discovered us...err..our fossils, to be precise. 


I, for one, spent some 
time with my eyes in my 
nostrils! I want to sue! 


You think that's bad? Listen to this! There I was, chiling out in the 
museums with this cool name that I'd been given: Brontosaurus. 
Everyone loved it. and so did I. Til this snoopy palaeontologist realised 
that I'd already been discovered. Then I was given back my old name, 
Apatosaurus! Some people stil think I'm two different species! 


When American palacontologist° Henry Osborn first 
reconstructed the Tyrannosaurus Rex, he placed its 
eyes in its nasal socket, 


My story's way worse. My head 
was fixed at the end of my tail! 


APATOSAURM 
Free Re for Kips 


4 


In 1877, palaeontologist Charles Marsh 
discovered the Apatosaurus. Then in 1879, he 
thought he discovered another species and 
named it Brontosaurus. But in 1903, 
palaeontologist Elmer Riggs examined the two 
sets of fossils and realised that both species 
were one and the same, - 


When the fossils of the Elasmosaurus were 
discovered by Edward Cope in 1868, he placed its 
head at the end of its tail, Charles Marsh pointed 
out the mistake very publicly, and this sparked a | 
long feud between the two dino experts. 


Archaeoraptor, what do you have fosay? 


Snigger! Hear what the 
‘experts’ did to me. They made 
such a mess out of me, my 
thumb was tacked onto my nose! 
Apparently. it looked like a horn. 
The Natural History Museum in 
UK still has a display of me lke 
that. It's sooo embarrassing! 


What can I say, T? 
M | don't even exist... 


A i999 report in the National Geographic 

| ' 'w" claimed that an Archaeoraptor’s skeleton, found 
English palaeontologist Richard Owen first thought in China, was the missing link between dinos 
the sharp claw-like thumb of the Iguanodon was a and birds, But it was a hoax, The skeleton was 
horn, and promptly fixed it on its nose, constructed from a dinosaur and a primitive. bird]! 
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Digging up the Dead 


pa Difficult 


Medium 


by Veena Prasad 


ACROSS DOWN 

1. ____saurus Rex: the most fearsome of the 1. ___assic Period: the beginning of the Age of 
dinosaurs (7) the Dinosaurs (3) 

4. ____navis or 'cloud bird’: a small feathered 2. Raptor____: a dinosaur novel by 
dinosaur (4) palaeontologist Robert T Bakker (3) 

7. Rajasaurus narmadensis was discovered in 3. _____mimus: bird-like dinosaur, similar to 
this country. (5) an ostrich (7) 

8. Reptile that lived with dinosaurs, and still 5. raptor, also known as ‘egg thief' (3) 
exists, abbr. (4) 6. Prefix that means 'before' (3) 

10. All the 'ceratops' have this on their heads (4) 7. saurs: dolphin-like reptiles that lived 

12. ____saurus: herbivorous dinosaur with in the sea (7) 
armoured plates on its back (5) 9. Along and distinct period of time (3) 

15. ___onyx: carnivorous dinosaur with heavy 11. Thin membrane between the toes of a 
hook-like claw (4) crocodile (3) 


16. A spinosaur discovered in Brazil in 2011 (7) 13. Million years ago, abbr. (3) 
14. To clone a dinosaur, you would need this (3) 


Send us your completed crosswords and give us your feedback! Write to brainwave@ack-media.com. 
See the solutions to the May crossword ‘Lanes & Junctions’ at www.bwmag.in/solution-lanes-and-junctions. 
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DEATHMATCH 


by Vinayak Varma 


Deep under the Dolphin's 
Nose Promontory, in 

the dark caverns of 
Brainwave Lab, lunch 
time had turned into 
punch time. 


It was natural selection!” 

said Alby, his voice 

starting to rise. “Times 
changed, and they all died 
out SLOWLY because they just 
couldn’t KEEP up! The same 
way your feeble intellect can’t 
keep up with my awesome 
logic!” 


Bhoo flew up into the air, her 
fiery left arm crackling with 
anger. “Look at the FACTS, you 
buffoon! Luis Alvarez PROVED 
that there was lots of iridium 
in the Paleocene layer of the 
Earth’s crust. And THAT much 
iridium could only have come 
from space! Meaning: dinos 
vs. giant asteroid. Guess who 
won?” 


“Your conclusion is, er, 
INCONCLUSIVE!” Alby shouted. 
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“The only inconclusive thing 
around here is any evidence 
of you having a BRAIN! And 
[ve got a good mind to split 
your head open to FIND out!” 
screamed Bhoo. 


Alby stepped back and took a 
deep breath. “Gulp. Look, er, 
there’s no need for violence. 
All ’'m saying is that there are 
other factors to, er...” 


“WHY THIS KOLAVERI?!” said 
a voice that boomed up the 
stairway and into the dining 
cave. A monstrous shadow 
followed the voice, slowly 
twisting up the steps towards 
them. Alby dove under the 
table in fright, and Bhoo 
turned invisible. The dark 
mass grew smaller now, 
splitting up and solidifying 
into three familiar shapes. 


“What are you geniuses 
arguing about this time?” 
asked Skree!!, just returned 
from the village with an 
armload of mangoes. On her 
heels came Dr Dodo and Arby, 
carrying baskets of puliogare 
rice and vadas. 


Alby ran out from under the 
table. “Oh, yow’re right on 
time! A minute later and Bhoo 
would’ve killed me!” 


“The little twerp exaggerates 
everything,” said Bhoo. 


“Okay, relax. So what’s this 
fight about?” asked Arby. 


“Dinosaur extinction!” said 
Bhoo. “Silly Alby here says 
that they died of boredom, 
from not having any good 
magazines to read.” 


“That’s Not what | said! I said 
that it was a combination 
of...” 


“Er, ’m sorry, what are 
dinosaurs?” asked Arby. 


“I keep forgetting what era 
youre from,” said Alby. 
“Dinosaurs were reptilian 
creatures that ruled the 
Earth for nearly 150 million 
years. Until 65 million years 
ago, when they disappeared 
in what scientists call the 
Cretaceous-Paleocene 
extinction event. Event, it 


DWIDA YDADUIA 24OMIIY 


seems! As if! Nothing so 
major happens so quickly!” 


“Wrong!” said Bhoo. “It was 
a single event! They died 
when a massive asteroid hit 
the Earth, causing tsunamis, 
raising a giant cloud of dust, 
blocking out the Sun, cooling 
the planet and eventually 
wiping out much of the life 
on it.” 


“Here we go again,” said 
Alby, sighing. “It happened 
over many millennia, not 
suddenly like in some stupid 
Hollywood disaster movie. 
That asteroid was only 

part of the problem! mucH 
before that, the mammals 
came and started eating 
dinosaur eggs. And the huge 


vegetarian dinosaurs were 
dying out because global 
warming filled the Earth with 
flowering plants, instead of 
the non-flowering ones that 
they liked to eat. And these 
veggie dinos also farted tons 
of methane gas into the air 
daily, leading to climate 
change, and, and...” 


“Dino farts!” said Bhoo. 
“Bwahahahaha! Dino farts 
caused global warming, he 
says! Is it any wonder that no 
one takes little Mr. Einstein 
here seriously?” 


“?m HUNGRY!” yelled Skree!! 
“And if you both keep 
arguing, there’s going to be a 
brand new extinction event 
right here! Can we eat lunch 
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while it’s still hot and discuss 
this later?” 


“Yes, ’m ravenous,” said Dr 
’ ’ 
Dodo. 


“No youre not. You’re dodo- 
ous,” said Arby, chortling. 
“You’re not a raven, so you 
can’t be ravenous, you silly 
bird!” 


“That joke wasn’t funny 
the first time you cracked 
it either, young Aryabhata,” 
said Dr Dodo. 


“7 think,” said Bhoo, looking 
at Alby meaningfully, “that 
there’s only one way to settle 
this.” 


“Are you thinking what ’m 
thinking?” asked Alby. 


“Yes! Let’s take the Galileo 1, 
travel back to the Cretaceous 
period and find out for 
ourselves!” 


“Out of the question!” said Dr 
Dodo. 


“But why?” they whined 
collectively. 


“T have three simple reasons.” = 


There’s more! Read the rest of this 
story at www.bwmag.in/smarties! 
And pssst! There's a contest 
waiting for you there! 
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Dinosaur 
Dig Site 


Want to try your hand at digging through a 
dinosaur excavation site? No one will let you 
near one till you get some practice! 


In this month's DIY, we'll build a replica dig site 
using old toys or artificial dino bones (we'll 
show you how to make those if you have the 
patience for it). 


You will need: 

A bunch of toy plastic dinosaurs, white M-Seal 
(plumbing putty) from a hardware store, 
Mud/sand, water, plastic containers (an old 
lunch box will do) 


Step 1 


container with wet mud. 


Fill a plastic 


24 BRAINWAVE 


by Chaitanya Krishnan 


Step 2 


Find some pictures 
of dinosaur bones 
on the internet or 
in a book. 


Step 3 


Use white M-Seal to model the bones*. 
Put in as much detail as you can, 
especially little cracks and scratches. 


*This is an optional step. You can work 
only with toys if you so prefer. 


Step 4 


rae toy dinosaurs and fake bones in 

Seer Renan sure you pack it nice 
at the mud goes j 

the cracks and crevices, iui 


Step 5 


Bury them all in the plastic container 
full of wet mud. 


Step 6 


Leave it in the Sun for a few days till it’s 
baked solid. Now remove the toys and 
bones from the box and excavate! 
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by Veena Prasad 


An epic story of warring 
dinosaurs, meteor strikes 
and fossil hunters 


he Velociraptor was 
well-camouflaged® 


behind the ferns. He 


was stealthily moving towards 
his prey, a large unsuspecting 


Protoceratops. She was 
guarding her eggs from those 
sneaky Oviraptors — “egg 
thieves”, she called them. 
Just turn away for a second 
and they would dip their ugly 


snouts into the nest and break 
open the eggs. She relaxed for 


a bit. No Oviraptors around 
today. She wondered what 
had scared them away. 


The answer was now five 
feet behind her, preparing 
to aim a powerful kick that 
would incapacitate her. 
The Protoceratops turned 


caught her pelvis and the 


Velociraptor’s sharp claw tore The fighters were bleeding 
profusely, but neither let go. 
With a mighty crash they fell, 
still holding each other in 


through her flesh. Luckily 
for her, the claws didn’t sink 
in. She charged at her enemy 
taking him head-on. Just as 
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she made a courageous lunge, 
the Velociraptor lashed out, 
digging his deadly claws into 
her neck. The Protoceratops 
still had a bit of fight left in 
her. She twisted painfully and 
around just in time. The kick _ bit the Velociraptor’s arm off. 


“And that is how the fossils 
were found — Velociraptor 
locked with the Protoceratops 
— 80 million years after 

this epic battle took place,” 
explained Ravi to his 
audience comprising a stuffed 
monkey and assorted cars. 


Ravi was travelling to a 
place called Rahioli, where 
scientists had found the 
fossilised remains of a 


ybuts tuifuoinuy :yuomyly 


dinosaur that they called 
Rajasaurus narmadensis. Ravi 
was excited. He had been 
dreaming of becoming the 
youngest discoverer of a new 
species of dinosaur. 


At the site, Ravi and his 
parents joined Professor 
Dharam, a palaeontologist. 
The professor was passing 
sand through a sieve. Ravi 
watched as all the sand 
passed through, and nothing 
of interest remained. The 
professor put more sand on 
the sieve. Still nothing. Ravi 
watched him do this five 
times before he got bored. 
He walked over to another 
scientist who was dusting off 
an interesting looking object. 
“Oh! He’s found a fossil,” 
thought Ravi excitedly. After 
ten minutes of delicate 
dusting, the scientist ruefully 
looked at Ravi and said, “Just 
a stone, I’m afraid. No fossil.” 
He shrugged and started 
digging again with a small 
pickaxe. 


Prof. Dharam smiled. 
“Finding dinosaurs needs a 
lot of hard work and patience. 
Rajasaurus took twenty 

years to piece together!” he 
remarked. 


Ravi learnt that just two years 
ago, palaeontologists had 
discovered a new species of 
dinosaur at this site, called 
Rahiolisaurus. “Oh! Someone 
beat me to it,” he grumbled. 
“Don’t lose heart, there’s still 


a lot of discovering to do,” 
said Prof. Dharam cheerfully. 
“If you have the patience to 
keep looking!” 


“Why aren’t there any 
dinosaurs roaming around 
today?” asked Ravi. 


“Scientists believe that a 
giant meteor® hit the Earth 65 
million years ago, causing an 
enormous explosion. A huge 
cloud of dust and ash covered 
the planet for years, blocking 
out the Sun completely. The 


Earth became a cold and dark 
place. Most of the plants and 
animals died. Large animals 
that needed tons of food 
everyday simply could not 
find any, and they died too,” 
the professor explained. 
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“But mammals and birds and 
crocodiles survived, right?” 


“A few of them, yes. But 
most of them died along 
with the dinosaurs. About 
70% of all life on Earth 
was gone! Animals that 
lived in freshwater, such 
as crocodiles and turtles, 
survived. So did the birds. 
Scientists are still trying to 
find out how.” 


“Some say the dinosaurs 
became birds and flew away,” 
ventured Ravi doubtfully. 
Prof. Dharam chuckled. 
“Well, they didn’t turn into 
birds overnight. Small 
feathered dinosaurs may 
have evolved into birds over 
thousands of years. They 
probably had bigger brains 
than the other dinosaurs, 
which helped them find food 
in clever ways and survive.” 


Ravi let this sink in. “Could 
another meteor hit us 
anytime soon?” 


Prof. Dharam shrugged. “No 
one knows! We can’t control 
whizzing objects in space, and 
so yes, it’s possible. But before 
that happens, I intend to find 
out everything I can about 
what’s buried in here!” he 
declared, pointing to the dig. 


Ravi looked into the sand and 
saw something sharp glint. He 
bent down for a closer look. 
Could it really be a dinosaur 
claw? = 
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AS A TOWER RAVEN, YOU SHALL HAVE THE 

BEST OF FOOD, A LIFETIME GUARANTEE OF 

HOUSING, TOP-CLASS MEDICAL CARE, LIFE 
INSURANCE, 2@0-CHANNEL TV, PERSONALISED 


LEG BANDS IN A COLOUR OF YOUR CHOICE, 
AND FIRST PICKINGS AT THE NEXT PUBLIC 
EXECUTION. IN RETURN, HER MAJESTY 
NEEDS YOUR FLIGHT FEATHERS. 
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Step into the colourful, 
adventurous and downright 
amazing world of avians 


by Siddharth Rao 


(Pelecanus philippensis): These large water birds nest in trees and live 
in colonies, which keep their young safe. Spot-billed Pelican mainly eat 
fish and use their large, expandable throat pouches to catch them. 
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(Cinnyris asiaticus): The Purple 
Sunbird plays a key role in plant 
pollination. When the sunbird 
feeds on the nectar inside a flower, 
it inadvertently picks up pollen 

as well. When it moves on to the 
next flower, it transfers this pollen, 
helping the plant fertilise. 


(Ceryle rudis): The Pied Kingfisher 
spends a large part of its time 
flying low over water bodies, 
hunting fish. It hovers over the 
water, and when it spots a fish 
below, it dives in and catches it. 


ovy yysoyppls Aq so104d 


(Phoenicopterus roseus): These tall, 
wading birds are found in coastal 
regions with salt water. They stir 
up the mud with their legs, and 
then filter the water through their 
bills to collect shrimp, algae and 
microscopic organisms for food. 


(Bubo bubo): Birds can camouflage 
themselves very effectively, like 
these two eagle owls. This helps 
them hide from predators as well 
as conceal themselves while 
hunting. 
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The library at the University of Arkham had 
a strange visitor one evening: a man, more 
than eight feet tall, completely covered from 
head to toe, with only large, pointed, animal- 
like ears visible. 


YEARS PASSED SINCE THE 
STRANGE EVENTS IN DUNWICH: 
the birth of the hideously deformed Wilbur 
Whateley, the strange nighttime fires, the 
unexplained cattle deaths, the death of 

his grandfather, Jacob Whateley, and the 
disappearance of his mother, Lavinia. 


PART ‘¢ 


Adapted by Sunando C from 
HP Lovecraft's The Dunwich Horror 


He made notes, scribbling furiously all the 
while, from a dreaded volume, kept under 
strict lock and key at the library - the 
hide-bound Necronomicon, a book of ancient, 
arcane knowledge written by the mad Arab, 
Abdul Alhazred. Few copies were known to 
exist and the diabolical contents of the book 
were spoken about in hushed whispers among 
scholars of dark rituals. 


‘It should not be thought’, the text ran, ‘that 
man is the oldest or the last of the Earth’s 
masters.’ 


‘The Old Ones were, are and shall always be. 
They walk still, not in the spaces we know, 
but between them. V og-Sothoth is the gate. 


Yog-Sothoth is the key and the guardian.’ 


Dr Henry Armitage, the librarian, 
grew fearful of his strange guest. In 
the past, he had himself read from 
the book and knew what it contained. 
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‘They shall break through the 
gates again.’ 


wind bears their 
and the Earth 


‘They will bend the forests and crush 
the cities. 


Man rides now where they ruled 
once. They shall soon rule where man 
rules now and then, Summer will be 
Winter and Winter, Summer. 


They «wait, patient, for they will 
reign again! 


34 BRAINWAVE 


As Dr Armitage watched the grown- 

up Wilbur Whateley leave his library, 
accompanied by the frenzied barking of the 
university’s guard dogs, he knew that this 


would not be the last time he would see him. 


TO BE CONTINUED... 


I'M...1'M SORRY, 
BUT...BUT, IT CAN'T 
ALLOW THAT. 
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” Goce nite 1 


PRiyA . ANNIE . SALIL 
WITH HELP FROM A FEW BOOKWORMS 


-~ fi 
THE LAGOON LEAGUE TWENTY20 
CHAMPIONSHIP WAS LAUNCHED 
TODAY, AT A DAZZLING CEREMONY 
AT THE GREENGRASS OVAL. 


IT GIVES ME IMMENSE 
PLEASURE TO DECLARE THE 
L LAGOON LEAGUE... OPEN! 
7 


( oe [PR Oa 
\ ey 
AWA 
SHO/IB OTTER RULED OUT 
AH, ME! WHAT A 


SPECTACLE! SUCH POMP 
AND CEREMONY HAS 


Hey! I'M 
TALKING HERE! 


GOOD THING FOR 
HIS TEAM THAT HIS 
BATTING IS BETTER 
THAN HIS MATHS! 


LEAGUE, THE TREETOP TITANS 
BEAT THE BULLRUSH BULLDOZERS BY) 
3 WICKETS IN A CLOSE CONTEST. 


AS EVER, | GAVE 
IT 110%, MATE! 
7 — 
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GOOD EVENING. THIS IS FLIGHTY 
FLUTTERBY, REPORTING FOR FAUX 
NEWS FROM THE BANYAN LAGOON. 


BUT IT WOULD GIVE US GREATER 
PLEASURE IF MAYOR BUFO KEPT 
HIS BIG MOUTH... CLOSED! 


SUCH A LOT OF 
coLourR! | JUST 
CAN’T KEEP uP! 


NTS X7 
SHADY CRICKET IN THE SWAMP? 


| WAS WITH MAYOR BUFO AND 
LEAGUE CHIEF GRETA ALBA AT 
THE GREENGRASS OVAL AS THEY 
LOOKED BACK AT THE SUCCESSFUL 
FIRST DAY OF THE LEAGUE. 


SROKEN 


wEWS \ 


AFTER THAT, WE'LL NEED 
TO RENAME THIS PLACE 
THE LAGOON LANDFILL! 


ARE YOU HAPPY 
WITH HOW IT ALL 
WENT TODAY? 


Yes, INDEED! IT 
WAS ALL THAT 
WE COULD HAVE 
HOPED FOR. 


OVER THE NEXT FEW] 
WEEKS, THERE’S A 
LOT MORE OF THIS 
COMING UP HERE. 


WASN’T YOUR ELECTION PLANK RIBBIT! MS ALBA, 
‘A LOVELIER LAGOON, A WHY MUST THERE BE 
HEALTHIER HOME’? AND BEFORE SO MUCH WASTE? 
YOU ANSWER, LET ME REMIND : 

YOU THAT YOU'RE ON TV. 


WELL, YOU CAN’T 

MAKE AN OMELETTE 

WITHOUT BREAKING 
SOME EGGS. « 


WELL, IT’S THE SNACKS, 
SIR. THE STANDS ARE 
SERVING PESKICO’S 
CHIPS AND COOL DRINKS. 


WHAT CAN WE DO! 
IF THEY PACKAGE 
ALL THEIR WARES 
IN THIS WAY? 


WE CAN CHOOSE 
DIFFERENTLY. 
HERE’S WHAT | 
SUGGEST... 


z (e> 
THE SUCCESS OF THE IST LAGOON LEAGUE SEEMS ASSURED. ON MAYOR 
BuUFO’S INTERVENTION, THE WASTE GENERATED BY THE EVENT HAS ALSO 
BEEN TRANSFORMED INTO BIODEGRADABLE MATTER. IT’S A WIN-WIN 
SITUATION FOR EVERYONE! THIS IS FLIGHTY FLUTTERBY, SIGNING OFF! 


AH! OUR 
RESOURCEFUL 
MAYOR! WHAT A 
FRUITFUL RESULT! 


'MASTER HU FLU LO SAY: SPORTS EVENTS Like IPL PAY LIP SERVICE 
TO BEING ‘GREEN’, BUT REALLY DO LITTLE ABOUT IT ON THE GROUND. 
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A short history of the 
world’s tallest buildings 


by Radha HS 


ouvenir sellers in New 
Si do brisk business 

selling post cards of 
Manhattan’s famous skyline, 
built in the late 1800s and 
early 1900s. But there’s 
a much older one — the 
‘Manhattan of the Deserv or 
the skyline of Shibam — set in 
present-day Yemen, on the old 
spice and incense route. This 
skyline consisted of a walled 
city of over 500 tower houses 
in the 1500s. Each tower rose 
five to eleven storeys and 
each floor had an apartment 
occupied by a single family 
(plush, no?!). 
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Even today Shibam is visited 
by tourists wanting to see 
the world’s tallest mudbrick 
buildings. 


Why didn’t these brick 
structures grow taller? 
Mudbricks tended to be heavy 
and as floors were added, the 
walls had to bear the weight 
or load. To do this, walls at 
the bottom had to be super- 
thick. This put a limit on how 
high the building could go. 


So how was the load problem 
solved? 

Steel, its load-bearing 
capacity, and some ingenious 
thinking did the trick, and 
modern skyscrapers began 

to be constructed! By the 

17th century, iron and steel 
technology had improved 
enough for load-bearing 

steel bridges to make an 
appearance in Europe and the 
United States. The same load- 
bearing tech was also used 

to construct taller buildings. 
In 1797, the ‘grandfather’ of 
the skyscraper was built in 
Edinburgh. It was 14, storeys 
high with cast iron® columns 
and beams and walls of stone. 


In the 1800s, technology 
improved even further and 
steel could be mass-produced 
inexpensively. Architects 
involved in rebuilding a burnt 
down Chicago in the late 
1800s saw the smartness of 
using a steel skeleton (later 
called the Chicago skeleton) 
to hold up the load of a tall 
structure. Brick and glass 
walls sort of ‘hung’ down the 
skeleton! 


And so architects broke the 
ceiling on growing vertically. 
Chicago led the race until 
New York took over and the 
Empire State Building crossed 
a hundred floors in 1931! = 
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Stratosphere: the uppermost layer of the 
atmosphere, which contains the ozone 


layer that absorbs UV radiation from the 
Sun 


Solar storm: an explosion of magnetic 
energy in the Sun’s atmosphere 


Cryogenic: relating to low temperatures 


Hypodermic: of the region immediately 
below the skin 


pos 

Hormone: substance released in the 
bloodstream that trigger physical reactions 
in the body 


p20 

Palaeontologist: one who studies 
prehistoric life forms by studying their 
fossils 


p26 
Camouflage: resemblance of an organism 
to its surroundings to avoid detection 


p27 

Meteor: a body of matter from outer space 
that burns up on entering the Earth's 
atmosphere and looks like a fast-moving 
streak of light 


p38 
Cast iron: a brittle, but strong, alloy of iron, 
carbon and silicon 
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Lo and behold! 


Dear Reader, 


y favourite time of day is dawn, that surreal half- 
lit window between sleep and waking, where 
reality and imagination twist and blend into 
one. Strange creatures dwell here, incredible events take 
place, and time travel becomes possible. 


The only part of reality that comes close to this waking 
dream, for me, is cinema — particularly science fiction 
cinema, which can make real what can otherwise exist 
only in imagined places, and drag all kinds of amazing 
futures into the present. Where, but in the future, can 
wars be fought across galaxies, aliens invade, dinosaurs 
be brought back from extinction, robots take over Earth 
or humans take flight? Where, but in the mind’s eye, can 
gigantic lovelorn apes use entire cities as their personal 
jungle-jims, gods battle with mythical monsters, or 
animals talk in English? Where else, but in the movies? 
They are our all-too-real magic waking windows. 


Down in Bw Lab, home of unblinking science and hacker 
logic, what gives us a greater thrill than watching a 

good magic show is taking apart each illusion to find 

out exactly how it’s done. In this new vrx-heavy issue of 
Brainwave, we dismantle dawn’s magic window, unscrew 
the scenes, screens and lucid dreams of our favourite 
cinema, and dig out all their clever mechanical innards. 
And it’s fascinating stuff! Flip ahead for the lowdown. 


Scientifically, 


Vinayak 
vinayak@bwmag.in 
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No part of this magazine may be 
reproduced without the express 
consent of Amar Chitra Katha Private 
Limited (ACK). Any reproduction, 
modification, distribution, 
transmission, republication, display 
or exploitation in any way of the 
content(s), in whole or in part, of this 
magazine is strictly prohibited. 


ACK makes no warranties or 
guaranties, express or implied, written 
or oral, as to the contents of the 
magazine, the information, materials 
or opinions, included in this magazine. 
In no event shall ACK be liable for 
damages of any kind arising as a 
consequence of using or following 
any method or formula as mentioned 
in the magazine, including but not 
limited to direct, indirect, incidental, 
punitive and consequential damages. 


“When we were growing up and 
saw a Ray Harryhausen movie, 
we were interested in how it was 
done. But thank god we got to 

go through the magic of seeing 

it before we knew how it was 
done. You were able to get this 
beautiful, pure, visceral response 
to something without knowing too 
much about it.” 

Tim Burton 


Q: What happened when King Kong 
swallowed Big Ben? 
A: He found it time-consuming. 
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Visit us at: www.bwmag.in 
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Like us on: www.facebook. 
com/Brainwavemag 
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STORY fi op 


In which we get 
sucked into the filmi 
world of digital aliens, 
animated monsters, 
make-believe 
mummies and other 
jaw-dropping VFX 


Words tagged with a G are explained in the Glossary at the end of the magazine. 
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A high-definition view of the 2012 Venus transit; image by NASA 


Venus’s Solar Ride 

A very rare astronomical event 
occurred between June 5 and 
6: the ‘Transit of Venus’. This 
happens when the planet 
passes directly between the 
Earth and the Sun. If you had 
looked through a telescope or 
eclipse shades on that day, you 
would have seen Venus as a 
black dot against the Sun. The 
event lasted for about six and 
a half hours and astronomy 
enthusiasts around the world 
gathered in observatories to 


The path of the 2012 Venus transit; image by NASA/SDO, 


lightning. Biophysics students 
from UC Berkley, USA, noticed 
this agile behaviour and 
recorded it. When they played 
it back later, they noticed that 
the cockroach actually grabbed 
the edge of the table with its 
hind legs and did a 180-degree 
flip! Researchers and robotics 
experts have now teamed up to 
try and recreate the cockroach’s 
ninja moves on a six-legged 
robot. via PLoS ONE 


witness it. Did you observe 
the Venus transit? We hope 
you did, because it won't be 
going past the Sun for another 
105 years! Tell us about your 
experience at brainwave@ack- 
media.com. 


ee) 


2 Ninja Roach 

When a cockroach is being 
chased across a tabletop and 
reaches the end, it jumps to 
the underside of the table 
and scurries away, quick as 


Images by Mongeau J-M, McRae B, Jusufi 
A, Birkmeyer P, Hoover AM, et al (2012) 
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The Ketchup Fix 

PhD student Dave Smith and a 
group of mechanical engineers 
and nanotechnologists got 
together to figure out the 
solution to a pressing problem 
— how to get ketchup out of a 
bottle! As all ketchup-lovers 
know, the sauce takes ages to 
flow out of the container. Smith 
and his team contemplated 
this sticky issue and after two 
months of research came up 
with ‘LiquiGlide’. When this 
material is coated on the inside 
of the bottle, it lubricates it 
and allows the ketchup to slide 
out easily. Also, it leaves no 
residue! via Fast Company 


Amelia Earhart was the first 
woman to fly solo across North 
America and, later, across the 
Atlantic Ocean. She wrote 
famous books about her 
experiences and set up an 
organisation for female pilots 
as well. Then Amelia took off 
for a flight around the world 

in 1937, and when she was 
passing through Howland 
Island in the Pacific Ocean, 
she mysteriously disappeared. 
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Image by www.liqui-glide.com 


Decades later, people still 


speculate about what may have 


happened to this fearless pilot. 
We celebrate her birthday, July 
24, as Earhart Day. 


ee 


July 20 is earmarked as one 

of the most memorable days 
for humankind. On this day 

in 1969, Apollo 11 landed at 
Tranquility Base on the Moon 
with three astronauts onboard: 
Neil Armstrong, Edwin Aldrin 
and Michael Collins. Armstrong 
then placed his foot on lunar 
surface, becoming the first man 
to ever set foot on the Moon. 
Later, Aldrin joined him and 
the duo stayed back to explore 
lunar terrain for a total of 21 
hours. The team then returned 
to Earth safely after journeying 
through space for eight days. 
This year marks the forty-third 
anniversary of man’s first Moon 
landing. 


Se 


Buzz Aldrin on the Moon; image by NASA 


Aldrin's footprint on lunar soil; image 
by NASA 
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THE PUZZLE OF THE 
BROKEN STICK 


Get your mind whirring 
with this tricky, sticky 
conundrum 


ost of us like solving 
puzzles. But not 
many of us enjoy 


doing maths. Truth is, solving 
maths problems is very 
much like solving a series of 
interlinked puzzles. So here’s 
one that combines geometry 
and the science of chances, 
also known as ‘probability’. 


First up, a quick lesson in 
probability. Have you ever 
tossed a coin? No one knows 
for sure whether it will land 
heads up or tails up. But 
suppose we were to flip the 
coin over and over again — 
say 100, 10,000 or a billion 
times — it’s likely that it will 
land heads up, half of the 
time. So if the coin is tossed 
1000 times, it will come 

up heads about 500 times. 
(The actual number may be 
502 or 495, but close to 500, 
nevertheless.) There is a 
mathematical way of saying 
this: the probability ofa 
coin landing heads up when 
tossed, is half. 


Our puzzle doesn’t involve 


tossing coins, but breaking a 
stick into three pieces. A stick 
which is 30cm long is broken 
at two random points, to get 
three pieces. The lengths of 
the pieces will be random 

as the breaking points are 
random (although the sum 

of the sticks will always add 
up to 30cm). But can the 


by Dr Utpal Chattopadhyay / 
Curiouscity 


Making a triangle: Possible 


12 8 10 


Making a triangle: Not possible 


20 5 5 


three broken pieces form a 
triangle? The answer: not 
always. For instance, the 
picture above shows two ways 
in which the same stick can 
be broken. While you can 
make a triangle in one case, 
you cannot in the other. 


So here’s our question: what 
is the probability of the 
broken pieces forming a 
triangle? Hint: when you 
draw a triangle, the sum of 
the lengths of any two sides 
must be equal to or greater 
than the third side. So when 
the stick is broken, the pieces 
must follow this rule. Have 
fun puzzling this over. Break 
a few sticks and look for the 
answer in the next issue of 
Brainwave! a 
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by Arvind Gupta 


To make a phantascope, 
you will need: 

* Scissors 

* Glue 

«= Compass 

* Pen 

* Regular paper 

" Stiff paper 

* Protractor 

« Eraser ora piece of foam 
* Apin 


Method 
1. Using a compass, draw a circle with a four- 
inch radius on stiff paper. Cut the disc out. 


2. Divide this disc into 12 equal sections, at 
angles of 30 degrees each. 


3. Make thin slits, about an inch long, in the 
middle of each section. 
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4. Cut another circle, with a two-inch radius, 
from a regular sheet of paper. Divide it into 
12 equal sections. 


LUDYDY YSIDpy 24OMIy 


5. Now, draw a picture in the centre of each 
section. Each picture needs to be similar to 
the previous one and also represent a step 
in a series of actions: a galloping horse or 
a falling drop, for instance. Do try to make 
the first and twelfth images as similar as 
possible. 


7. Take an eraser (or a piece of foam) and 
position it behind the centre of the paper 
disc. Push a pin into the eraser through the 
disc. Your phantascope is ready to use! 


How it Works 


6. Stick the smaller paper disc onto the larger 
one, while making sure that their centres are 
aligned. 


Show Time 

To view the phantascope, hold it in front of a 
mirror, with the images reflecting back at you. 
Looking through the slit, rotate the disc and 
watch the moving reflections. = 


A phantascope creates the illusion of movement with a series of 
static pictures. What you’ve basically done is make a twelve-frame 
movie! The reason you see the pictures as continuous motion is 
because of a feature of our brains called ‘persistence of vision’. All 
the images we see remain in the eye for twenty-fifth of a second. So 
if the next image is displayed within that time, we don’t notice the 
change, and end up perceiving it as continuous movement. 
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BALAN CING 


ou’ve probably seen 
\ passengers in a bus or 
car throw up on curvy 
roads, but never the driver. It 
turns out, this has everything 
to do with how our sense of 


balance works. 


Try standing on one leg fora 
minute or so. You can feel the 
muscles in your leg working 
actively to keep you in that 
position. This is one source 
of balance — the muscles, 
tendons and joints send 
signals to the brain, which in 
turn coordinates them. 
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Act 


by Srinath Perur 


Saneera Agarwal asks, 
“Where does the human 
body’s sense of balance 
come from?” 


But the main instruments of 
balance are located in our 
head: the eyes (you would 
find it harder to stand on one 
leg with your eyes closed) 
and organs in the middle 
ear. There are two important 
organs of balance located 

in our ears. One consists of 
two sacs containing hair-like 
sensors with gel caps. These 
caps hold tiny calcium stones 
that slide about when we 
move, triggering signals that 
are sent to the brain. The 
other organ is made of three 
semi-circular canals filled 


with fluid, each one at right 
angles to the other. When we 
move, the fluid moves against 
tiny hair-like sensors, which 
send signals to the brain. The 
signals are combined by the 
brain to figure out the speed 
and direction in which we’re 
moving. 


It also combines and 
compares the movement 
signals sent from the eyes 
and ears. And the brain’s 
logic: if the eyes and the 
ears are sending conflicting 
signals about movement, 
then just throw up! This 
mechanism probably 
helped save the lives of 
early humans. If they ate 
something in the forest 

that caused the brain to see 
information weirdly, they’d 
probably eaten something 
poisonous. It then made great 
sense to throw up. But these 
days, our brain just ends 

up embarrassing us. When 
we’re in a moving vehicle, 
the eyes tell the brain that 
the immediate surroundings 
are stationary, but the 

ears report otherwise. The 
result is sometimes a pukey 
mess. Same with spinning 
amusement park rides, 
which leave the fluid in the 
middle ear sloshing around 
wildly. 


So if you feel queasy riding in 
a bus or car - start driving. 
Or at least take the front 
seat. Your eyes and ears will 
agree, and you’ll feel much 
more balanced. & 
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1896 
The Vanishing Lady 


Film by illusionist Georges Méliés is one of 
the first to use stop-motion effect 


Do you ever watch big 
action sequences in 
movies and ask yourself, 
“Wow, how did they DO 
that?” We do too (all the 
time!). And being science 
geeks, we decided to go 
look it up. Here’s what 


we dug up on movie VFX 


and its amazing history, 
along with a pick of our 
Javourite titles and our 
top ten movie beasties of 
all time: 


The granddaddy of VFX in 
cinema was George Meéliés, one 
of the greatest innovators and 
technical geniuses who ever 
lived. Read a web-exclusive 
comic about Méliés in the 


digital edition of BW (see page 
38 to find out how). Watch 
Méliés's 1902 sci-fi short film A 
Trip to the Moon, about a group 
of lunar explorers, here: http:// 
youtu.be/oYRemE90eso 
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1902 
A Trip to the Moon 


Sci-fi flick is the first to use matte 
backgrounds, double exposures, miniature 
models 


1903 
The Great Train Robbery 


Jump cuts, travelling mattes and hand- 
coloured prints used for the first time 


(1927) 
Directed by 
Fritz Lang 


etropolis, a 1927 
sci-fi love story set 
in a futuristic city 


full of art deco buildings 
and unhappy labourers, 

is a VFx masterpiece that 
revolutionised cinema with 
a host of amazing in-camera 
effects. 


Its cinematographer, Eugen 
Schiifftan, created an early 
vFx technique that used 
projections and mirrors — 
with parts of their silvering 
scraped off -— to put regular- 
sized actors into shots 

of miniature models of 
buildings. Sounds hard to 
imagine? It was even harder 
to pull off. The same effect 


is created nowadays using 
blue screens and computers, 
or with the matte effect (see 


p17). 


Metropolis also featured 

the Maschinenmensch — 
cinema’s first robot, and the 
inspiration for many later 
movie robots including c-3P0 
from the Star Wars trilogies 
(see p16). It’s worth watching 
just for the awesome scene 
where this robot transforms 
into a humanoid clone of 

the movie’s lead actress — 

an effect created entirely 
in-camera using multiple 
exposures, matte cutouts and 
moving lights. 
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1907 1913 1914 


Rescued from an Eagle’s Nest Raja Harishchandra Gertie the Dinosaur 
The silent action film incorporates First Indian feature film and first Indian film Live action is combined with animation for 
mechanical puppeteering with SFX the first time 


HERE'S HOW 


THE 
MYSTERY or 
MINIATURES 


Discover the unusual technique The actor interacts with the model The miniature is placed very close 

which makes tiny objects appear _as if it is really there. to the lens. The lighting is then 

life-size adjusted such that everything 
appears to be on the same plane. 


This technique is used to create: 
« huge monstrous creatures 

« explosions or natural disasters 
* artificial landscapes. 


Gallery of Miniatures: A Trip 
to the Moon, 2001: A Space 
Odyssey, Titanic, Inception 


NUTS & DOLTS /—_———or 


ee eee eee ee 


car hubcaps, which were scenes, breaking the illusion 
E S T strung up and moved around of aseamless horizon in 
using poorly-concealed the background. Important 
L Al D wire. Shadows of actors fall props were obviously made 
on matte paintings in some of cardboard, and boom 


microphones are visible in 
many shots. 


PLANS 


Plan 9 from Outer Space, a 
pulp zombie-alien-horror 
mash-up from the ’50s, is 
widely considered the worst 
movie EVER. It’s so bad that 
it's worth watching just for a 
good laugh. 


Ed Wood, the maker of 

this cult B-movie, is widely 
considered the worst director 
EVER. We can’t say we’re 
surprised. Here’s a challenge: 
make a sci-fi film (ask your 
friends for help!), and give 

it special effects that are 
better than those in Plan 9 
Jrom Outer Space. Easiest 
challenge EVER! 


Plan 9s u¥o effects consisted 
(or so the legend goes) of 
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1922 1923 1925 


The Power of Love The Ten Commandments The Lost World 
A first: 3D in anaglyph format! Reverse-filming tech is used to show Red Sea __— Pioneering special effects include puppets on 
parting miniature sets and stop-motion animation 


UT lala 


JASON Te 
AND THE ) 
ARGONAUTS 


(1963) 
Directed by 
Don Chaffey 


he most famous — and 
tiring — point in the 
sword-and-sandals epic 


Jason and the Argonauts, is a 
scene where the adventurous 
Argonauts are forced to 

fight off a bunch of skeleton colossus named Talos, form a former disciple of Willis 


warriors that are grown (in the main three-pronged O’Brien (see below), is 

an early example of stem- assault on Jason’s crew. considered a modern pioneer 
cell tech, no doubt) from the — Poor Jason wouldn’t have to of creature effects. And it 
teeth of a six-headed hydra. endure such horrors but for isn’t for lack of hard work. 
This scary polycephalous the genius of stop-motion That scene with the skeleton 
portal guardian, along guru Ray Harryhausen, who — warriors, for instance, took 
with the aforementioned created and animated these him four whole months to 
skeletons and a bronze monsters. Harryhausen, animate! 


RU ae ea FIL.tis OBRIEN He had been a cowboy, a fur trapper, Until he pioneered stop-motion animation 


——$$————————————— 2 barkeep, a railroad man, a factory with cult creature-features like The Lost 
For the first three decades of his life. worker, a sculptor and a draftsman. World and King Kong, and went 
Willis O'Brien, adventurer and free But his true calling was yet to come. from being merely cool to simply 
spirit, was merely cool. a) AN yy) AWESOME. As 


MY MIND 
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1933 
The Invisible Man 


Invisible man is portrayed with overlays and 
double exposures 


HERE'S HOW 


1933 
King Kong 


Monster film stars miniatures, stop-motion 
animation and a giant mechanical hand 


Giant Greasemonster 
Slooshes Automobile 


ee 


Make your own movie monster! 
ee 


01. Use modelling clay (available 
at most toy and stationery stores) 
to make a monster. 


02. Give your monster a setting by 
giving it props and a backdrop. 


03. Plan the action. In this 
case, we're going to make our 
greasemonster attack a passing car. 


04. Frame the scene with your 
camera and fix it in position using a 
tripod. (The camera shouldn't move 
for the rest of the shoot!) Place all 
your characters and props in their 
starting positions, like we've done. 
All set? Click a photo. 


a ee ee 


eee 


05. Move your monster and props 
very, very slightly towards their 
final position. Take another photo. 


06. Repeat step 5 until you get to 
the end of your sequence. In our 
animation, the end is where our 
monster covers the little car with 
its horrible black grease. 


Expert Tip: the more frames you 
have of the action that takes place 
between the beginning and end of 
your sequence, the smoother your 
animation will look! 


07. Finally, assemble all your 
frames (in their correct sequence) 
into a single timeline using a free 
movie software like Windows 
Moviemaker. Play it back and watch 
your monster in action! 


ee) 


To see our greasemonster in action, and 
for a behind-the-scenes instructional, 
go to www.bwmag.in/video. 


1946 
A Matter of Life and Death 


Freeze-frame technique is used for the first 
time 


Animatronics 


nimatronics is a visual 
effects (VFX) technique 
in which models are 


used, just like in stop-motion 
animation (see left). The 
difference is that while stop- 
motion uses clay models moved 
manually and painstakingly 
photographed frame-by-frame, 
animatronic puppets contain 
internal mechanical parts that 
can be operated remotely, 

and in real time. Animatronic 
puppets, such as many of the 
dinosaurs seen in Jurassic 

Park, can also be moved using 
electronic controls — the same 
way you control an r/c car ora 
lego robot! 


Films with animatronics: Jaws, 
Jurassic Park, King Kong 
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1949 
Mighty Joe Young 


Stop-motion animation is combined with live 
action and rear projection 


These pesky, evil creatures will 
multiply, attack and turn your 

world upside-down. So never, ever 
feed a pet Mogwai after midnight. 


Star Vars 
EPISODE IV: 
A NEW HOPE 


(1977) 
Directed by 
George Lucas 


eorge Lucas’s epic 
film Star Wars called 
for never-before 


attempted vrx. First off, it 
was set in space. Added to 
which, it featured a motley 
crew of aliens and spaceships 
(as well as cool stuff like 
telekinesis). Lucas set up a 
company called Industrial 
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1954 
Creature from the Black Lagoon 


The creature in question is made with a foam- 
latex costume 


Light Magic (ILM) to create 
the visual effects for the 

film. Elaborate models of 
spaceships were constructed. 
These were filmed using 

a slow-moving camera to 
create the illusion of size 

— amethod called motion 
control photography. Further, 
a system to control cameras 
using a computer, called the 
Dykstraflex, enabled precise, 
planned movements and fast- 
paced shots. 


Actors were shot in front of 
blue screens and painted or 
filmed backgrounds were 
added on later. Explosions 


1954 
Gojira 


Jap movie showcases an animatronic model, 
an elaborate costume and a miniature model 
of Tokyo 


and laser gun blasts were 
simulated using fireworks. 
Digital matte paintings 

were used as backgrounds 
instead of expensive sets. 
There was even a limited 

use of computer-generated 
graphics (in 1977!). The 
effects that the talented ILM 
bunch created on a limited 
budget were sheer genius. 
The lightsabers, for instance, 
were actually sticks with 
reflective tape — colour and 
glow was added on later by 
hands-on animators. When it 
released, Star Wars ended up 
becoming the highest money- 
grossing film of all time! 
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1956 1957 

Forbidden Planet Mayabazar 

One of the main characters is an electronic Telugu film shows off special effects that 
prop, Robby the Robot include rakshasas, flying carpets and 


rotating beds 


€UNDER THE MAT 


1964 

Mary Poppins 

Sodium vapour process or yellowscreen used 
for the first time ever 


TE® 


Pee eee eee ee ee 


pret locations can be expensive to shoot in. Sometimes, 
filmmakers also find it hard to find a suitable location, especially 
when the movie is set in a fictional land or outer space. In such 
cases, matte paintings can be a handy and cheap solution. 
ee 


01. Ona sheet of glass, artists 02. A very small portion of the 
apply black paint on the portion set is built, and the live action 

that will later be replaced by the sequence is shot with the actors 
matte painting (which doesn't through the painted sheet of glass. 


reflect light easily). The rest of the 
sheet is left blank. 


05. The composite shot resulting 
from this process creates beautiful 
and detailed settings, without the 
cost, time and effort of making 
elaborate sets! 


Movies with matte: The Great Train Robbery, Star Wars: A New 
Hope, Lord of the Rings Trilogy 


03. This filmed sequence is used 
as reference. The matte painters 
create the required background 
on another sheet of glass. The 
remaining area on the sheet is 
painted black. 


04. The scene is then shot through 
the second glass sheet, over the 
same film. 


After Bruce Banner is accidentally 
exposed to gamma rays, he 
intermittently changes into a huge, 
green monster who gets stronger 
as he gets angrier. 
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Make Your Own 
/ ANAGLYPH 
3 


D Glasses 


Step 2 


Cut out another slightly smaller frame 


by Chaitanya Krishnan like this: 


As you may have figured by now, this issue of 
Brainwave is all about nifty visual tricks! In the 
spirit of all things eye-popping, here’s how you 
can make yourself a pair of anaglyph or 
stereoscopic 3D glasses (also known red & cyan 
glasses!). 


You will need: 


Cardboard or chart paper (any colour), red and 
cyan (or light blue) cellophane sheets, scissors, 
glue or sticking tape 


Step 1 a Step 3 


Cut small rectangular pieces of the red 
and cyan cellophane sheets to use as 


Cut the cardboard to make a frame, like 


in the image below. 


the lenses. 
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Step 4 Step 6 : 
is 7 


Fold the arms of the glasses so that you 


Stick these pieces onto the smaller can wear it. Remember, RED should be 


frame. Paste the red pj i 
piece on the LEFT LUE on the right! 
and the cyan/blue on the RIGHT. on your left eye, and B 8 


® Sticking tape Now slip on your = 
> the image below! 


———_ 


Step 5 


a 


Stick this frame on the bigger one as 
| shown in the picture below: 


Doesn't j 
, SN tit pop out of the Page?! 


rr! 


e anaglyphic 3D stuff? 
be.com. The site has 


1 Once you getto da 
lect ‘red & cyan 


Looking for mor 
Check out youtu 
tons of 3D videos 
video, remember to se 


from the 3D menu. 
_ 


oe Red! Cyan 


@ Full color 


Sticking tape 


Now use your 3D glasses to look at Brainwave's cover! 
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Blasses to look at 
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1968 1968 1970 
2001: A Space Odyssey Goopy Gyne, Bagha Byne Tiger Child 


Manually guided pre-motion control cameras, Satyajit Ray’s film features a ghost dancing as___ This is the world’s earliest IMAX film 
retroreflective matting, slit-scan photography, well as shadow puppets 
coloured filters are used for the first time 


a 08 GOLLUM 


A young hobbit corrupted by 

the power of a ring morphs into 

a creature of the dark that will 
trick, cheat and kill to possess the 
precious ring in question. 


HERE'S HOW 


© HOU 


When dhe film is being shot, the When the film is being viewed, two projectors are set up to display images 
perspective of each human eye is from the two cameras at the same time, on a screen with a reflective 


recorded simultaneously by two surface like silver or aluminium. 
cameras, which are placed as far apart 
as the human eyes. 


A QUICK SNAPSHOT OF HOW 
POLARISED 3D FILMS WORK 


(Note: 3D animation films work similarly The viewer wears a pain of 3D glasses made of two differently-polarised 
to live action flicks. Views from two lenses. Each lens only allows the corresponding perspective (either left or 
angles are set up, basically creating two || right) to enter the eye. The brain combines the two images, like it does 
virtual cameras.) with regular objects. to form a single 3D image! 


3D Flicks: Bwana Devil, Journey to the Centre of the Earth, Avatar, Polar Express 
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1973 
Westworld 


Known for the first use of CGI 


TRON 


(1982) 
Directed by 
Steven Lisberger 


Disney Productions 

decided to back an 
adventurous film project by 
animator Steven Lisberger 
and producer Donald 
Kushner. Disney’s gamble 
paid off. Lisberger’s sci-fi 
film about a hacker held 
hostage inside a computer 
became a cult hit. If you 
haven’t already guessed, 
we’re talking about Tron. 
Inspired by a video game 
Pong, Tron combined live 
action sequences along with 
computer animation. Two 
computer graphics firms, 
MAGI and Triple-I, were in 
charge of creating most of 
the vFx. MAGI specialised 


[: arisky move, Walt 


1980 
Star Wars V: The Empire 
Strikes Back 


Go-motion animation is born with this film 


1976 
Futureworld 
First-time use of 3D CGI 


WW WS 


in making cc by combining 
simple shapes and then 


EB oy worman 


animating them to perform 
complex movements, and 
Triple-I was known for its 
tediously created, highly- 
detailed figures whose 
texture, colour and design 
could be modified. MAGt 
created the fast-moving 
lightbikes and tanks featured 
in Tron, while Triple-I 
designed the more intricate 
Solar Sailer. When live action 
and computerised sequences 
had to appear together, the 
actors were filmed in black 
and white suits against 

a black background, and 
later superimposed on the 
computer-generated scenes. 


Every full moon, Lawrence Talbot 
turns into a ferocious werewolf 
who prowls the countryside 
assaulting unsuspecting folk. 
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1982 1983 1984 
The Last Starfighter 


Digital compositing used to place actor A supercomputer (CRAY 1) is enlisted to 
create integrated CGI 


Star Trek Il: The Wrath of Khan = Zelig 


A film with many firsts: completely-CGI 
sequence, first use of fractal-generated Woody Allen into older documentaries 
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landscapes and particle animation 


POETRY 
IN 
MOTION 


ee 
CGI can create complex 
three-dimensional creatures 
with hyperrealistic fur, skin 
texture and musculature’. 

What breathes life into these 
digital puppets and makes 

their on-screen performances 
convincing, is a filmmaking 
technique called ‘motion 
capture’. Like its name implies, it 
captures an actor's movements, 
but with staggering detail. 


ee) 


=) 06 DRACULA 


NS ee 
Don't be fooled by his smooth 
charm. Count Dracula will drink 
your blood and turn you into a 
vampire in a heartbeat. 
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Actors in mo-cap suits are 
covered in tiny plastic balls or 
dots that act a bit like points 
ona sheet of graph paper. The 
graph paper, in this case, is the 
surface of the human body. 
The little balls on it identify 
every tiny muscle that the 
actor moves. They transmit 
this information through 
several surrounding cameras 
to a powerful computer. 


Specially designed software 
then takes this data and 

maps it onto the skeletal and 
muscular structure of the CG 
character. It's like a highly 
sophisticated form of shadow 


puppetry! 


The pictures on the right show 
CGl-animated chimpanzee, 
Cesar, replicating the 
movements of actor Andy 
Serkis, as he performs in his 
mo-cap suit. Cesar appeared in 
the blockbuster film The Rise of 
the Planet of the Apes. Serkis, 
who specialises in acting 

for motion capture, has also 
similarly played Gollum, King 
Kong and Captain Haddock. 
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My Dear Kuttichathan 


The first 3D movie produced in India 


JURASSIC 
Park 


(1993) 
Directed by 
Steven Spielberg 


o create the predatory 
dinosaurs that romped 
through Steven 
Spielberg’s Jurassic Park, 
visual effects supervisor Stan 
Winston used animatronics 


(see p15). Spielberg wanted 


Young Sherlock Holmes 


Film features the first 3D computer- 
generated, animated character on a live 
action background 


his dinosaurs to be lifelike 
and accurate down to the 
last detail. So he roped in 
palaeontologist Jack Horner 
to supervise the production 
of the models. Winston 

and his team started off by 
creating elaborate models 
of the dinosaurs, after 
which foam skins were 


moulded and textures added. 


Alongside, animators Mark 
Dippe and Steve Williams 
created sequences showing 
the movements of the 
dinosaurs, based on which 
complex robotic structures 
were built. 


Star Trek: The Voyage Home 


A 3D scanner is used for the first time to 
create digital models 


The foam skins were then 
fitted onto these structures. 
Finally, during the editing 
phase, the dinosaurs had to 
be added onto the live action 
scenes (a process called 
digital compositing). 


The crew encountered 
several challenges while 
working with these gigantic 
models. Dealing with dinos 
more than 6m tall, 12m long 
and weighing over 6oookg 
proved to be a Jurassic feat, 
even if they weren't real! 


In this cult series, millennia-old 
Egyptian bodies embalmed with 
chemicals and preserved in white 
bandages come alive, kill viciously 
and attempt to resurrect other 
mummies. 
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1987 
Mr India 


One of the earliest Indian films to use visual 
effects 


CGI 


ee 
A lot of what we see in films 
today is computer-generated 
imagery, from landscapes 

and buildings to textures and 
animated characters. 
ee ee ee 


nautical travellers and pirates alike. 


24 


The nefarious underwater giant attacks passing ships with its 


1988 1989 
Who Framed Roger Rabbit The Abyss 
Animated imagery interacts with live action Reflection and refraction are used to create 


characters and optical effects like shading to —_ digitally animated CGI water for the first time 
make characters look real 


Things are three-dimensionally This is accomplished by recording 
created (or animated) using CGI the live action portions of the 
computer software. They are later = movie in front of green screens and 
digitally meshed with live action digitally adding the CGI bits later. 
recording. 


Why CGI? It's cost-effective, saves on time, and gives filmmakers 
more freedom. CGI is easier to control than real actors, sets or 
physically-created visual effects! 

Noteable examples: Futureworld, Final Fantasy: The Spirit Within, 
Toy Story, Beowulf 


& pS a a 


oversized tentacles, and is much-feared by 
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1992 
Lawnmower Man 


Early use of virtual reality as well as body 
motion capture 


1994 
The Mask 


For the first time, a live actor is turned into a 
photo-real cartoon character and CG effects 
are used on human actors 


THE TWO TOWERS 


(2002) 
Directed by 
Peter Jackson 


ilmmaker Peter Jackson 
R=: the visual effects 

team of wera Digital 
designed the villainous 
Gollum for the second 
instalment of the Lord of the 
Rings series. They crafted 
a sophisticated digital 3D 
framework and controls to 
move each bone, muscle, hair 
and wrinkle. Then the team 
decided that Gollum also 


had to have an interesting 
personality and mannerisms 
to match his evil looks. 
Originally roped in to lend 
his voice to Gollum, English 
actor Andy Serkis soon 
became a real-life model 

for the cc character. The 
team carefully studied the 
actor’s face and expressions 
and replicated it on the cet 
Gollum! During the shoot, 
Andy acted out the scenes 
with the rest of the cast. 
Then the crew shot the scene 
without Andy and around an 
invisible Gollum. He then 


1995 
Babe 


Known for digital modification of the animals’ 
mouths to look like they’re talking 


performed the scene alone, 
on a stage while wearing 

a motion capture suit (see 
p22), a special costume with 
reflective balls or dots on 
the joints. As Andy acted, 
cameras positioned around 
the stage recorded his 
moves. The computer later 
used the positions of the 
reflective dots to copy Andy’s 
movements on Gollum, 
frame-by-frame, through 

a process called key-frame 
animation. 


This menacing dinosaur has been 
stomping across movie screens 
since 1918, battling giant gorillas, 
eating people in theme parks and 
endearing itself to sloths. 
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1999 
The Matrix 


Film sees extensive use of flow motion 


EB o2cncKonc 


2007 
Beowolf 


The fully-CGI film uses advanced motion 
capture technology to convert live action 
into digital animation 


The image of this gigantic, 
prehistoric gorilla grabbing fighter 
planes as he teeters on top of New 
York's Empire State Building is an 
epic one. 


Sky CAPTAIN AND THE 
Wor._p oF TOMORROW 


(2004) 
Directed by 
Kerry Conran 


ovies are generally 
shot in physical sets, 
called ‘backlots’, 


containing real props that 
real actors interact with. 
When cGi (see p24) first 
came along, the scenes 

that needed heavy special 
effects — creature effects and 
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big action scenes, typically 

— began to be crafted on 
computers. Actors would be 
photographed against blue 
screens in ‘digital backlots’, 
and all the big effects and 
backgrounds would be added 
in later via cet. Sky Captain 
and the World of Tomorrow, 
a ridiculously fun pulp sci-fi 
flick, was the first movie that 
was made almost exclusively 
(save for a couple of scenes) 


2008 
The Curious Case of Benjamin 
Button 


Facial performance capturing system used 


in digital backlots. It’s so 
greatly stylized and effects- 
heavy that it was perfect 
for comprehensive cG-use. 
This approach wouldnt 
work in all movies, and 
certainly not for simulating 
human performances — not 
yet, anyway, because CG 
technology hasn’t fully 
surmounted obstacles like 
the ‘uncanny valley”. But 
who knows what wonders the 
future will bring! 
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2010 2012 


Enthiran The Avengers 
Tamil film is pioneering in its use of Contains more than 2000 visual effects, For an explanation of these techniques, refer 
animatronics, CGI and previsualisations worked on by 14 special effects firms to the glossary page. 


5D video! For his next 

mega budget film, Avatar, 
Cameron needed even more 
ambitious tech to depict real 
actors alongside computer- 
generated animation within 
the same frame. Enter the 
Virtual Camera System which 
let Cameron do just that — 
view computer-generated 
surroundings in real-time. 
So while the actors stood in 
front of a plain green screen, 
Cameron could look into his 
camera and picture them 
against the lush, digitally- 
crafted jungles of Pandora! 
He also used the Simulcam, 
a camera that allowed him to 
view real-life actors interact 
with cei characters. Another 
special camera captured the 
actors’ expressions up close 
and reproduced them on the 
faces of cc counterparts. 


“h 01 GODZILLA 


AVATAR Piscatinss 


movie Titanic, James 


(2009) Cameron directed the 
Written and directed by documentary, Ghosts of the 
James Cameron Abyss, in 2003. He teamed 


up with cinematographer- 
inventor Vince Pace to shoot 
the wreckage of the RMS : 
Titanic deep in the Atlantic sl = i 

Ocean using something ah Ya Le e/8 
called the Reality Camera The 300ft lizard-like monster from 


JDUINY| YSAWOS :y4OMy /ndoy buswdy 1x21 


System. The highlight of this Japan is the star of several films 
technology? It could record and a product of nuclear radiation. 


high-definition stereoscopic® Oh, and he has atomic breath! 
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Onning « ees 
~ Ro ming 8 inna 


On June 19, 1878, an 
indecisive, bearded 
photographer named 
Eadweard 
i uUybrid Je 

e an ordinary 
ae named 
Sattie Gardner 
unbetievabty famous. 
Right up there with 
Btack Beauty. 


“slg " feet" 
GARDNER 


I TELL YOU, 1 SAW 


White some rich E€atifornian businessmen 

were drinking tea at the races, Letand THAT HORSE FLY! 
Stanford thought he saw something rather HAW! HAW! LAY 
unexpected. $2500 ON THAT, 


QLD MAN? 


M bridge \ was hired to prove Stanford's ctaim that, at some points in its stride, the horse had 
att four feet up in the air at the same time. 


Muybridge set up a 
series of 12 cameras 
triggered to ctick 
pictures automaticatty 
using a sequence of 
tripwires pushed by the 
horse as it gattoped. 
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The automatic photo-cticking 
mechanism worked so wett, 
Muybridge coutd even teave 

the scene briefty 

to murder a man 

who was rather 

friendty with 
his wife. 


Meanwhite, this 
photograph, among many 
others cticked by the 
system of cameras, Won 
the bet for Stanford. 


This was the 
first-ever sequentiat — 
set of photographs ~ 
to capture @ running 


3 { And so, Sattie Gardner the 
Ftipping rapidty through the horse, became the first equine 

stitt pictures gave the ittusion movie star. 

of movement. Others went on 

to, use this idea to make the 
\ very first motion pictures. 
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Green-backed Tit 
| saw this Green-backed Tit 
(Parus monticolus) in a little 
village garden in the Kumaon 
Himalayas in Uttarakhand. 
The owners of the garden 
had brushed their dog the 
previous day, and left its 
loose fur in the grass. The 
Green-backed Tit, which was 
just starting to build its nest, 
spotted the white hair lying 
in the grass, and swooped in 
to pick up a mouthful for its 
est. The soft fur will make a 


ep derril nest for its babies! 


tA, and text by 


Radhika Govindrajan 


oe 


The Reel Story 


PS Difficult 


Medium 


by Veena Prasad 


ACROSS DOWN 
2. RMSTitanic-the ____ of dreams (4) 1. Harry Potter’s special messenger (3) 
4. The Wizard of __ used sepia tone to good 2. Special effects, abbreviated (3) 
effect in 1939. (2) 3. T.rex in Jurassic Park was an animatronic 
6. The full moon brings out the were__. (4) . (6) 
7. ___technics are used to create blastsonthe 5. ___-into getaclose-up shot. (4) 
sets. (4) 8. Panorama shot, for short (3) 
9. Anactor has to___-sync while being dubbed.(3) 11. Shoot a smooth, jolt-free video using a 
10. Shark attack! (4) cam. (6) 
13. A shot filmed at an angle (4) 12. Superman can do this, but Buzz Lightyear 
15. Prosthetic pointy ears make an __. (3) can’t (3) 
16. Milkshake thickener was used to make thisin 14. ____screen filming: a VFX technique (4) 
Volcano (4) 17. Use Derma__ to put scars on an actor’s 
19. A Bug’s Life. ___ vs. grasshoppers (4) skin. (3) 
20. Spielberg’s extra terrestrial (2) 18. Ground up newspaper looks like volcanic 
21. Huge screens for the best CGI and 3D ___ in the movies. (3) 


experience (4) 


Send us your completed crosswords and give us your feedback! Write to brainwave@ack-media.com. 
See the solutions to the June crossword ‘Digging up the Dead’ at www.bwmag.in/solution-digging-up-the-dead. 
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MONTHS HAD GONE BY SINCE DR HENRY ARMITAGE 
HAD HIS FEARFUL. MEETING WITH THE HORRIFIC 
WILBUR WHATELEY IN THE LIBRARY OF THE : 
UNIVERSITY OF ARKHAM. 


Afraid of the strange purpose Wilbur 

had for securing a copy of the dreaded 

Necronomicon, an ancient hide-bound book of 

arcane knowledge, Dr Armitage had warned 

the owners of every copy of the book 

ae known to exist, that Wilbur might come x 
calling on them. 


> 


In the small hours of the night, 
4 A Dr Armitage’s sleep was interrupted 
aS by the wild barking of the ferocious 
campus watchdogs. 


Adapted by Sunando C from 
HP Lovecraft's The Dunwich Horror 


DR RICE! 
DR MORGAN! 
WHAT HAPPENED2 
WHAT IS ITZ 


WE'RE NOT SURE, 
DR ARMITAGE. 
COME WITH US. 
YOU SHOULD BEST 
SEE FOR YOURSELF 


As he was led into the library building, 
past the still-barking dogs, Dr Armitage 
realised with a start that a group of 
whippoorwills in the shrubbery outside had 
started a loud, rhythmic piping. 
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No one had dared to turn on the lights. 
When Dr Armitage summoned all his 
courage and flipped on the switch... 


The thing that lay bleeding on the library 
floor was almost oft tall, its clothing 

and its flesh torn by the watchdogs. It 

was not yet dead, but its heaving breaths 
in unison with the shrill whistling of the 
whippoorwills, and the spasms and twitching 
of its body signalled that it was close to 


dying. 
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No one could describe in words, written 
or spoken, the creature that lay in front 
of them. 

Dr Armitage now recognised it as Wilbur 
Whateley. His head and his hands were 
man-like, but the torso and the lower 
parts of his body could not be conceived, 
nor described by any storyteller whose 
ideas of form and biology were limited to 
the common life forms of this planet and 
to the three dimensions known to man. 


\ 


. 


TO BE CONTINUED... 
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Z HARKEN YE ALL TO THIS - 


A THE BANYAN LAGOON! 


SERS 


B. ‘BIRD OVERBOARD!” 
See atn as 

IT WILL BE ALL 

RIGHT. JUST STEP 


OFF, AND YOU'LL 
FIGURE IT OUT. 


Ses BUT, MAMA, 
THAT'S A LONG 
WAY DOWN. 


"y HER FIRST DAY OUT. pees 


EY BLEW HER OUT OVER A 
PART OF THE JUNGLE WHERE 

% SHARPER EYES WATCH AND 
LM. SHARPER TALONS RULE. 


PAKHI'S TIME 
SEEMED TO HAVE 
RUN OUT, THE 


LUCKILY FOR HER, HELP é 
WAS NEAR AT HAND. 


MEANWHILE, A LONG WAY OFF, | 
%. MAMA GOOR WAS FRANTIC! py. 


earn Sent 


AN 


FLY OVERHEAD, 
AND I'LL GO ON 
THE GROUND. 
WE'LL FIND HER. 


PAKHI WAS TAKING 


x - ; a HER FIRST FLIGHT, 
- ae 5 AND SHE GOT... 
ELP, HELP! pe ~~, | \ 


WELL, CARRIED 

Away! AND, YOU 
KNOW, IT’S A 

JUNGLE OUT THERE! 


SHE MUST BE 
SCARED. DOES 
SHE HAVE, LIKE, A 
COMFORT SONG? 


2? 


sy" 


..| ASKED MY 
MOTHER, WHAT G7 
WILL | BE? i 


AROUND THE TIME PAKHI 
WAS BORN, | FOUND THIS 
ON THE FOREST FLOOR 
AND BROUGHT IT UP FOR 
HER TO PLAY WITH. 


WELL, QUE SERA 
SERA! WHATEVER 
WILL BE, WILL BE. 


SO WHAT'S THE 
STORY BEHIND 
THAT SONG? 


FROM TIME TO 
x TIME, IT WOULD 
See SING THAT SONG. 
— THAT'S HOW | 
LEARNT IT, 
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THERE S 
MORE THAN 
ONE WAY 
TO GET A 
BRAINWAVE! 


Now you can read all your favourite issues of 
Brainwave on your browser and Android/Apple/ 
Amazon devices. 

New issues come with extra digital-only articles 
and features! Visit www.Magzter.com/IN/ 
ACKMEDIA/Brainwave/ to learn more! 


BRAIN 


38 BRAINWAVE 


WAVE 


AMAZING SCIENCE 


MAGZIECK 


DIGITAL MAGAZINE STORE 
TAP« READ: ENJOY 


SUBSCRIBE NOW! 


Pay only ~ 600 425! 
Get 12 issues of 


BRAINWAVE 
29% 
OFF 


VoL 01 | Issue 06 | June 2012 | Cover+40 pages | 750 


BRAINWAVE 


** Man-Eating Crocs! 


Pt3 
PALEO 
PLANET 


”°* Gecko Glue! 


** Royal Ravens! 


P** Dino Duels! 


sl i al i a me 


Why pay <50 every month (that’s 7600 a year) 
at your news-stand to enjoy Brainwave? 


PAY just = 425* now, and every month, for the 
next 12 months, you'll get 40+ pages of 

* Cool Science Stuff 

« Latest Breakthroughs 

* Incredible Ideas 

= Easy-to-do Experiments 

And much more...delivered right at your door! 


* Publisher at its sole discretion shall have the right to 
revise the offer or subscription price 


YOUR DETAILS* 


Student's Name: 


Guardian's Name: 


Date of Birth: 
Address: 


(DD MM YYYY) 


City: PIN: 


State: 


School: 


Class: 


Email (Student): 
Email (Guardian): 


Tel of Guardian: (R): 


Mobile: 


Parent's Signature: 


PAYMENT OPTIONS 


O CREDIT CARD 

Card Type: O Visa O MasterCard 
Please Charge %425 to my Credit card 
Number below: 


Expiry Date : 


Cardmember's Signature: 
O CHEQUE/DD 
Enclosed please find cheque/DD no. 
drawn in favour of ‘ACK Media Pvt. Ltd.’ 
on (bank) j 
for the amount ’ 
dated / / 


O CASH: & 
Submit this form along with your payment to the 
assigned school staff member. 


ONLINE SUBSCRIPTION 


Visit: www.ackmediadirect.com/Offer/brainwave_1312 
For any queries or further information please write to 
us at 

ACK Media Direct Pvt. Ltd., Krishna House , 3rd Floor, 
Raghuvanshi Mills Compound, Senapati Bapat Marg, 
Lower Parel (West), Mumbai - 400013. 

Or send us an email at brainwave@ack-media.com 


* All the above fields are mandatory for the subscription t get activated. 


OF TERMS 


p12 

Double exposure: exposing the same 
film twice, to create a single photograph 
consisting of two superimposed images 


Jump cuts: a film editing technique in which 
the view of a character jumps forward in 
time 


Travelling mattes: combining images from 
separate films to make it look like they are 
from the same place and were taken at the 
same time 


p13 

Live action: video that has been filmed 
or recorded, rather than animated or 
computer-generated 


p15 
Overlays: a layer that covers part of an 
image, making it clearer at other places 


Freeze-frame: a single frame from a film, 
repeated several times, making it look like a 
still photograph 


p16 

Rear projection: a camera technique 
where previously-filmed backgrounds are 
projected onto a movie screen behind the 
actors and sets while they perform 


p17 

Yellowscreen: a photochemical process that 
uses sodium vapour to combine actors with 
already-filmed background footage 


p20 

Retroreflective matting: a technique 

in which pre-filmed backgrounds are 
projected from the front onto the actors 
anda highly reflective screen behind them 


Slit-scan photography: a photography 


technique used to show blurriness or 
deformities by introducing a moveable 
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slide, with a slit, between the camera and 
the subject 


p21 

Go-motion animation: a variation of 
stop-motion animation, in which several 
snapshots are taken while a model or 
puppet is being moved, to produce a more 
credible sense of motion 


22 
Paciterenied landscapes: a surface 
that is generated using calculations to 
produce patterns that copy the appearance 
of natural terrain 


Particle animation: a computer graphics 
technique that produces tricky effects for 
films, like explosions, fur, dust, snow, grass 
and magic spells 


Musculature: the muscle structure in a body 


p25 

Virtual reality: an artificial environment 
generated by a computer that can be seen 
and heard, and can be modified by our 
actions 


26 
bacaate valley: the theory that when 
robots or 3D animated humanoids look 
and behave almost like humans, but with 
some subtle differences, human beings 
tend to react to them with fear, repulsion or 
discomfort 


Flow motion: (also called bullet time) a 
visual effect in which an object on the 
screen is digitally slowed down to such an 
extent that even a flying bullet can be seen 


p27 
Stereoscopic: an image formed by 
combining viewpoints from both eyes 


AD 
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Genesis 


Dear Reader, 


hat are your school friends like? If they’re 
\ \ anything like mine were, Ill bet no two are 

alike. You probably have short and tall friends, 
skinny and big friends, smart friends, sporty friends, 
light-skinned and dark-skinned friends, funny friends, 
nutty friends, nice friends and weird friends. They must 
be aregular circus! Have you ever asked yourself what 
makes them so different, though? And what makes you so 
different from each of them? 


Editor & Art Director 
Vinayak Varma 
vinayak@bwmag.in 


Part of the answer lies in genetics. Your DNA (see p20) 
contain the blueprint that you were modelled on — a bit 
like a custom-written software program. This program 
has been handed down through your ancestors, over 
thousands of years, all the way down to your parents, 
grandparents, and now you. Along the way, every new 
generation has put its own spin on the program, tweaking 
it here, adding a mod there, throwing in a new and 
improved line of code somewhere else — until it resulted 
in the unique configuration that’s you. It’s what makes 
you similar to your parents, but different from other 
humans. It’s also what makes you like other humans, but 
different from a cow or a bat or a snake. 
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It’s your lifetime now, and your turn to rewrite the aparna@bwmag.in 


program. How will you spin it? Email and tell me! 
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or oral, as to the contents of the 
magazine, the information, materials 
or opinions, included in this magazine. 
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consequence of using or following 
any method or formula as mentioned 
in the magazine, including but not 
limited to direct, indirect, incidental, 
punitive and consequential damages. 


My mother taught me about 
GENETICS..."You are just like your 
father!" 


How can you better understand 
genetics in cold weather? 
Put your codon! 


Cell about to undergo mitosis to 
an interested geneticist: "| hope | 
have your divided attention" 


Do you know why the geneticist 
went to dental school? He was 
looking for an oral high gene. 
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Visit us at: www.bwmag.in 
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Like us on: www.facebook. 
com/Brainwavemag 


Follow us on: www.twitter. 
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In which we surf the 
genetic waves and 
take a wild ride on the 
double helix roller 
coaster 


Words tagged with a G are explained in the Glossary at the end of the magazine. 
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Double helix wars 

To come up with the double 
helix structure, co-discoverers 
James Watson and Francis 

Crick gathered data from an 
X-ray diffraction® image of DNA 
taken by English biophysicist, 
Rosalind Franklin. But Franklin’s 
contribution to discovering DNA 
structure is rarely mentioned, 
and is a cause of great 
controversy. Would Watson 

and Crick have come up with 
the structure if they hadn't got 
their hands on the photograph? 
Would Franklin have been able 
to figure it out on her own? We 
can only wonder! 


ee ee ee eee eee eee 


Ef pecutiar genetics 
Sometimes, children have 

a peculiar trait that isn't 
present in their parents or 
grandparents, and may have 
last been seen in a very distant 
ancestor. Even after the trait 
has stopped appearing for 
millions of years, its code 
remains in our genes. Usually 
these codes are inactive. But, on 
rare occasions, the mechanism 
that suppresses them fails to 
do so. This is called ‘atavism’ 
and may be seen as hind legs 
in whales, teeth in chickens or 
tails in babies! 
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i Musical bloodsuckers 

Paul Sikkel, a marine biologist 
from Arkansas State University, 
USA, discovered a small 
parasite in the Caribbean 

coral reefs. This crustacean® 

is similar in its behaviour to 


Gnathia Marleyi; image by Ann Marie Coile 


blood-sucking ticks found on 
land. The parasites hide among 
algae, attack unsuspecting 

fish and infest them. But what 
makes them more incredible is 
that Sikkel named them Gnathia 
marleyi after the legendary 
Jamaican musician and singer, 
Bob Marley! 

via Zootaxia 
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are you a bee-brain? 

After staying in nests and 
taking care of larvae, bees 
typically fly out and become 
foragers, going out to gather 
food. Once their duties change, 
the bees begin to age very 
quickly. Scientists from Arizona 


State University, USA, and the 
Norwegian University of Life 
Sciences, Norway, conducted 
an experiment in which 

they got these older bees to 
return to their former duties 
of nursing larvae. Amazingly 
enough, they found that this 
reversed the effects of ageing 
on the brains of the bees. 
The molecular structures of 
their brains also changed and 
proteins that protect against 
dementia and cell damage 
were produced. Researchers 
believe that the next step is 
to see whether this process 
can be replicated in rats and, 
possibly, even humans. 

via Experimental Gerontology 
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GQ) chill Out 


by Arvind Gupta 


To make your own vacuum 
flask, you will need: 

« Aone-litre plastic bottle 

« A1.5-litre plastic bottle 

« Newspaper 

* Aluminium foil 

« Insulation tape 


Method 
1. Wrap a one-litre bottle completely in 2. Next, cover it in newspaper, at least six 
aluminium foil. layers thick. Stick the layers together with 


insulation tape. 


3. Now take a 1.5-litre bottle and slice through 4. Cut off the top of the bottle so that it has no 
the top half. mouth. 


t 

| 

| 

| a 
| q 

| 

| 

| 
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5. Place the well-wrapped bottle into the 6. Put the top half of the bigger bottle over it, 
bottom half of the bigger bottle. such that the mouth of the smaller bottle 
sticks out. 


7. Use tape to seal the two halves of the bigger 8. Fill the bottle with cold water, and your 
bottle. vacuum flask will keep it chilled for a while! = 


How does the water stay cool? 
A vacuum flask is actually made 
of two flasks. One flask is fitted 
inside the other, and they're 
then joined at the mouth. The 
space between the flasks is 
devoid of air. This vacuum acts 
as insulation and prevents the 
conduction of heat (convection) 
between the two flasks. Also, 
the inner flask is coated with 

a reflective surface to stop 
further loss of heat. In our 
flask, we've used aluminium 
foil as the reflective surface 
and newspaper as insulation. 
By making sure that the 
temperature doesn’t change, 
we can get the water to stay 
cool for longer. 
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THE 
BURNING 
QUESTION 


ear with me if this 
B sounds silly — but 

how do we know 
where ‘up’ is? ‘Up’ is simply 
the opposite of ‘down’. And 
‘dowry is the direction in 
which the Earth’s gravity 
pulls objects to itself. So 
a stone falls down. Anda 
candle’s flame always points 
up — away from the Earth’s 
gravitational pull. 


It is because of gravity that 
the Earth has an atmosphere 
—a hundred-kilometre- 
thick layer of gases above its 
surface. This air has weight: 
a column of atmosphere that 
is the size of a postage stamp 
weighs around 7kg at the 
Earth’s surface. 


o8 BRAINWAVE 


a 


ee ee ee 


Ranjani S asks, “Why does a candle’s flame 
always point upwards no matter how the candle 


is held?” 


Fs 


Like the air around us, a 
flame is a mixture of gases as 
well — but hot, glowing ones. 
And so the candle flame is 
lighter than the air around 

it. Just like a hot air balloon 
climbs up, or a cork floats 

to the top of water, a candle 
flame rises up through the 
surrounding air. 


But what happens to a 
candle flame when there’s 
no gravity? Thanks to 
experiments performed by 
astronauts aboard several 
space shuttles, we now know 
the answer to this question. 


A candle flame in space 

— burning in a mixture of 
air just like the Earth’s, 

but with no gravity — glows 
with a blue, spherical flame. 
It is spherical because 

the hot gases of the flame 


eee ee ee ee ee eee eee ee ee 


spread evenly around the 
wick, in the absence of the 
surrounding air having 
weight. On Earth, the yellow 
colour of candlelight comes 
from soot particles rushing 
up through the hot flame. 
But this does not happen in 
space and the flame has an 
even, blue colour. Astronauts 


also found that candles could 
not stay lit for more than a 
minute or so. On Earth, the 
rising gases allow oxygen to 
feed the flame from the sides. 
But this doesn’t happen in 
space, and the candles go out. 


However, once the astronauts 
created a slight breeze, the 
candles burnt just fine. So if 
you want to celebrate your 
birthday on a spaceship, you 
know exactly what to expect 
with the candles! & 
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OPEN 
OEOAME 


ee ee 


Put on your math hats and take a shot at solving 
two mind-bending puzzles 


SPP oPoPaMaPaPaaPaPua"aP aoe aoe aPoPaMaPataPa"aruPa"arutareratareraaraeaara't'ts DY Dr Sukanya Sinha / Curiouscity 


1. Say yow’re a guest on a TV 
game show and are asked to 
select between three closed 
doors. Behind one of them is 
a grand prize. All you have 
to do to win it, is choose the 
right door. 


2. A bag contains 17 pairs of 
red socks, 17 pairs of blue 
socks and 17 pairs of green 
socks. You are asked to put 
your hand into the bag and 
pick out a bunch of socks 
without looking inside. 


What is the minimum 
number of socks you must 
pull out so that you are 
guaranteed to get at least 
one pair of the same colour? 


Once you pick a door, the 
game show host notes your 
choice, but does not open that 
door. Since he Knows which 
door the prize lies behind, he 
opens one of the two doors 
that you didn’t pick and shows 
you that it is empty. Now two 
doors remain unopened — 
your original choice and the 
door that the host didn’t open. 


He now asks you if you want 
to change your mind and pick 
the other door. 


Our question is: 

will switching your choice 
improve your chances of 
winning? 


Email your answers to 
brainwave@ack-media.com 
and log on to www.bwmazg.in for 
the solutions. Happy puzzling! 
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Bugged to 
Death 


by Aparna Kapur 


Oh poop! 

n 1997, Kuwaiti 
] scientists Wasmia 

Al-Houty and Faten 
Al-Mussalam published 
a weird and fascinating 
paper in the Journal of 
Arid Environments. It was 
called Dung preference of 
the dung beetle Scarabaeus 
cristatus Fab (Coleoptera- 
Scarabaeidae) from 
Kuwait. That’s right! This 
duo sacrificed their time, 
effort and sense of smell 
in a valiant bid to find out 
what type of dung, beetles 
like to chow on. The modus 
operandi was to offer the 
bugs a choice of horse, 
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camel and sheep dung (all 
herbivores), along with the 
dung of dogs and foxes, 
which are carnivores. 


They found that the beetles 
liked horse dung best, and 
would only eat the dung of 
carnivores when there was 
nothing else on their plates. 
It turns out, the beetles 
like to feed on the more 
fluid parts of the dung, and 
so prefer the waste of the 
animal with the runniest 
poop — like horses. The duo 
won the Ig Nobel prize‘ for 
nutrition in 2006. 


Death by lava 


ave you seen a lava 
lamp? Don’t you 
love the magical 


way in which it glows and 
moves? In 2004, 24-year-old 
Philip from Washington, 
USA, bought a lava lamp 
and excitedly plugged it 


in. But nothing moved or 
glowed. An annoyed Philip 
took matters into his hands. 
He placed the lamp on the 
gas stove — heating it up, he 
thought, would speed up the 
process and kick-start the 
movements. 


But when a lamp that’s 
supposed to be heated by 

a bulb is put on a stove, it’s 
sure to spell trouble. The 
glass cover exploded when it 
couldn’t stand the pressure 
of the heat. A shard of glass 
flew off the lava lamp and 
pierced Philip’s heart, and 
he died an instant death. 
He posthumously won the 
Darwin award‘ in 2004. @ 
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Artwork: Somesh Kumar 


THE Humans first originated-in pr@historic Southern Africa. 


Here, droughts and floods and ice ages and toothsome 
tigers killed these _umfortunate folk frequently and 
unexpectedly. Finally, a small population was left on 
the eastern coast, @ating nothing but fish during the 
Biggest Drought of Them All. 


Naturally, they 
began to tire 
of eating fish. 


MIGRATION 
ROUTES 


Most people alive | 
today are related 
to a woman named 
mitochondrial Eve 
(mtEve) who lived 
a 100,000 years ago 
Aa - - = in Africa. 4 


Tees Ue ith ade Vee 
sensational theory 


that involved modern- 
day humans and those — 
prehistoric migrating 
foodies from Africa. 


12 BRAINWAVE 


Every cell in every human 
being carries two kinds of 
DNA. There’s the oh-so- 
popular nuclear DNA, which 
is a friendly concoction of 
genes from our parents (or 
from four grandparents... or 
eight great-grandparents. 
Go figure!). And there’s 
mitochondrial DNA (mtDNA), 
Which exists exclusively in 
those cellular organelles 
called mitochondria. 


The mtDNAwin.each of your 
cells 75 a nearly exactly 
copied version of your mom’s 
mtDNA, which was a nearly 
exactly copied version of 
her mommy’s DNA. Obviously, 
your maternal granny got her 
DNA directly nearly exactly 
copied from her mom, your 
great-maternal grandma. 


If you’re a girl who goes 

on to have a baby of your 
own, your mtDNA will most 
certainly be nearly exactly 
Copied to the baby’s. And 

if you’re a boy, you pass on 
none of that mtDNA stuff, 
though you do go on carrying 
your mom’s mtDNA in all of 
your cells. 


Calculating backwards 
| over generations of 

| moms and grandmoms 

| and ultra-great 

® andmoms, Rebecca 

in found that the 

1 of people the 


exactly copied from 
hat of a fisherwoman 
on a drought-stricken 
_ African coast, 

100 000 years ago. 

The genes of ‘this hu 
itochondrial 
live on, ar 


i 


e, in you. aoe 


AND THAT’S 
A LONG LINE 
OF GIRL 
DESCENDANTS. 
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Shape-shifting stem cells in the human body hold the 
key to curing everything from baldness to cancer. Or 


even growing a new brain! 


a ee 


ny 


by Dr Jandeep Banga / 
Curiouscity 


elieve it or not, there 
are some subjects 
that grown-ups find 


complex and boring but kids 
find easy and interesting. 
Like the plotline of the movie 
Transformers, where robots 
turn into a variety of everyday 
machines in order to disguise 
themselves. I can’t think ofa 
single kid who has seen the 
movie and is not impressed 
by the possibility of morphing 
into a variety of shape-shifting 
mechanical objects. 
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But did you know that 

our own bodies possess 
transformers like these? You 
probably know that we are 
made up of millions of cells. 
A very small number of these 
cells are ‘stem cells’. They 
have incredible abilities 

that let them do nifty stuff, 
somewhat like the machines 
in Transformers! 


Basically, stem cells are 
unspecialised cells. Your 
heart, for example, has 
specialised cells that get 

it beating. But heart cells 
—just like all the other 
specialised cells in your 

body — are created from 
unspecialised cells. These 
are the stem cells. But isn’t 
being specialised better? Not 
necessarily. A machine that 
can convert itself into a car 
and an airplane is definitely 
better than one that is a car 
alone. Because a stem cell is 
unspecialised, it can give rise 
to loads of specialised cells. It 
has the potential to become 
almost anything! A heart cell 
cannot become a brain cell. 


But a stem cell can give rise 
to both heart and brain cells. 


There’s more! One other 
cool thing about stem cells 

is that they can proliferate. 
This is just a fancy word that 
means that they can multiply 
over and over again, while 
remaining unspecialised. 


James Till and Ernest McCulloch 
from the University of Toronto, 
Canada, demonstrated the 
existence of stem cells in 1961. 


In 1998, American 
developmental biologist James 
Thomson isolated the first 
human embryonic stem cell. 


Then, under the right 
conditions, stem cells can 
be coaxed to turn into 
specialised cells. 


It’s no wonder that this tiny 
bunch of cells has scientists 
excited. They are busy 
researching the ability of 
stem cells to convert into any 
type of cell. Researchers hope 
that one day, we will have 
gained the knowhow to use 
stem cells to cure diseases, 
baldness and even grow 
organs like livers and kidneys. 
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In fact, stem cell research is 
already helping cure some 
forms of blood cancer. 


But where are these 
extraordinary cells located? 
Stem cells can be found in 
adults as well as in the human 
. But embryonic 
stem cells are supposed to 
be more versatile than adult 
stem cells, and hence, more 
valuable. The 
and both hold cord 
blood, which is a rich source 


of stem cells. These days it 
has become a trend to extract 
stem cells from the umbilical 
cord the moment a baby 

is born. The procedure is 
easy and painless and offers 
amazing possibilities. Stem 
cells from a newly-born baby 
can be frozen and stored for 
up to 20 years. When the baby 
grows up and falls ill with a 
condition that can be cured 
using stem cells, they can be 
thawed and reused. 

So if someone who has had 


his or her stem cells stored, 
suffers brain damage after 

a car crash, the cells can 

be used to get a new one 
made! However, this newly- 
acquired brain will possibly 
be a blank one and the 
accident victim will have 

to relearn everything from 
scratch. Alternately, advances 
in stem cell therapy may 
allow doctors to copy/paste 
memories from the old brain 
to the new one! & 
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Fertilised egg of an 
albino rabbit 


Albino rabbit Alba was injected 
with the bioluminescent gene 
of a jellyfish. While she looked 
like a regular white rabbit 
during the day, under certain 
lights, Alba glowed green! 


Science or art? 

This glowing bunny is not a 
work of science, it is a work of 
art. American contemporary 
artist Eduardo Kac allegedly 
commissioned French geneticist 
Louis-Marie Houdebine and 
his team to create Alba, based 
on experiments they had 
been conducting. Kac’s plan 
was to use Alba as part of 

his exhibition and then take 
her home as his pet. But the 
scientists who genetically 
modified Alba, refused to part 
with her. 
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AND THEN 
THERE WAS 
LIGHT 


by Aparna Kapur 


THE 
GLOWING 
BUNNY 


Science or farce? 

After an article featuring Alba 
and Kac was published in the 
Boston Globe, a media frenzy 
broke out, questioning the 
ethics of injecting foreign 
genes into an animal for 
‘artistic’ purposes. But GFPs 
were already being injected 
into animals to track the 
progression of diseases, so 

it was established that the 
protein was completely safe. 
Following the flak that Kac 
received, Houdebine distanced 
himself from the project. He 
later claimed that Alba was 
never meant for Kac. 


Green Fluorescent 
Protein (GFP) from a 
crystal jellyfish 


If sources are to be believed, 
Alba died at the age of four, 
which is quite young given that 
a rabbit can live up to ten years. 


Did Alba really glow? 

While the authenticity of a 
popular photograph featuring a 
green Alba has been disputed, 
we can Safely assume that she 
really did glow. (Well, maybe 
not that brightly!) m 
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of two cavemen 
discovered in 


7000 § 


year-old bones 


Y 


in a mountain range 
ata height of 
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The skeletons are more closely 
related to people from 
northern Europe, rather than 
those living in Spain. 

The cold winters must have helped 
preserve the DNA ‘in the’bones. 


source Current Biology (19th June 2012) } 
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GENE 
WHISPERERS ........ 


Se 


Meet two scientists from the National 
Centre for Biological Sciences (NCBS) 
in Bangalore: Dr Krushnamegh Kunte 
and Dr Gaiti Hasan. Learn more 
about the fascinating things they 

do, from researching butterflies and 
Jruit flies to uncovering the secrets of 
genetics and human behaviour 


ee 


Dr Krushnamegh Kunte is a reader at the NCBS 
and the principal investigator at Biodiversity 
Lab. He has been studying butterflies for 

the past twenty years and set up the Indian 
Foundation for Butterflies in 2009. 


Describe a typical day in your life. 

I study the ecological and genetic causes 
of wing colour evolution in butterflies. 

My day usually involves taking care of 
butterflies in the greenhouse, feeding them 
and maintaining the population, working 
with them in the lab as well as observing 
butterflies in the wild. 


DUDA yoOADUIA 2OMLIY 


What interests did you have growing up? Could you recount some moments of your 

I was always interested in nature, but I lived career that stand out? 

in a city. I was fond of trees, lizards, cattle There have been so many moments, both 
and insects — that was my wildlife. As I grew in the field and in the lab that have been 
older, I started attending nature camps memorable. Before I began working with 
organised by the Friends of Animals Society butterflies, I worked with elephants. I 

and by the World Wildlife Fund for Nature remember this one time in Mudumalai 
(WWF) in Pune. My interest in wildlife, National Park when I was watching an 
ecology and conservation grew exponentially elephant in the rain. Another time, I was on 
after that. a mountain top in Arunachal Pradesh and 
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the only things around me were birds and 
butterflies. There was not a single person in 
sight! These are the sort of defining moments 
that make us realise why we like and study 
nature. I mean, how often does a person get 
to share the forest with a wild elephant in the 
rain! 


What kind of jobs can people get if they’re 
interested in genetics? 

People interested in genetics usually have 
two options after getting a PhD degree. Either 
they can run a research lab after taking up a 
faculty position in a research institute, or they 
can do research in an industrial or medical 
facility that focuses on genetics. 


Dr Gaiti Hasan is a senior professor in the NCBS 
She works with fruit-flies, conducting research 
in the areas of neurobiology and genetic 
development. 


Describe a typical day at work. 

At work, I spend a big part of my time writing 
papers about our work. I meet with my 
students and other lab members to discuss 
their projects or any difficulty they may be 
having. I also often have to organise talks 

or seminars, especially for specialists from 
outside the country, to give them an idea of 
the work we’re doing and to get in new ideas 
from them. And I spend some time in the lab, 
although it’s considerably less than I used to. 


Can our knowledge of genetics be used to 
predict human behaviour? 

It’s very hard to predict human behaviour 
because the environment has been found 
to play a huge part. Even though studies 
have shown that twins raised in completely 
different conditions sometimes think in a 
remarkably similar way, the way they’re 
raised affects their behaviour to a large 
extent. Behaviour in other creatures can 
more or less be predicted, but it’s not exact. 


We can’t make predictions for one organism, 
but we can guess how the majority of 
organisms in a group will react. 


What are some standout moments in your 
career? 

When I got a fellowship to do a PhD in 
Cambridge, when I started working with 
fruit-flies in the lab in Bombay. And another 
really special time was when we were setting 
up NcBs. We were just a bunch of us from 
TIFR in Bombay and we built this place from 
scratch. More recently when my group could 
use genetics to make a fruit fly that was 
unable to fly, fly again! & 


To read the complete interviews, log on to www. 
bwmag.in/category/interview 
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Gen of your 


MCS 


By Aparna Kapur & Anuranjini Singh 
With inputs from Dr Gaiti Hasan 


Deoxyribonucleic Acid (DNA) Structure: 
DNA has a spiral staircase-like structure called the 
double helix. This idea was proposed by Watson 
and Crick in 1953. 


The steps are formed by pairs 
of nitrogenous bases. One of 


Adenine and Thymine (AT). GC 
bond only with each other via 
three hydrogen bonds (weak) 

and AT bond with one another 
via two hydrogen bonds (very 
easy to break apart). 


ie Mendel and the Peas 


He > purple- 
: flowered pea plants and 


: Mendel studied at least 
: 29,000 pea plants to 
: understand inheritance. 
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the pairs is made up of Guanine 
and Cytosine (GC) and the other, 


: white-flowered pea plants. 


Sugar and phosphate form 
the rails of the staircase. 
They are present in DNA 
molecules, across all life 
forms. A phosphate group 
is always sandwiched 
between two sugar groups. 
Phosphate-sugar bonds 
are covalent or very strong 
ones. 


AGCT combine in different sequences of 
three, called the triplet code. Different 
sequences of this code form different amino 
acids. Amino acids form protein chains. 
Proteins perform many important cellular 
functions. 


: Mendel found that they 

: didn’t produce a new kind of : 
: pea plant, but the resulting 

: plants had only purple 

: flowers. 


: He then self-fertilised® 
these new purple-flowered 
plants. 


F S+F 
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Humans contain 25,000 
genes, while bacteria 
contain only about five to 
six thousand. 


Each human cell has 23 pairs 
of chromosomes. These 
contain DNA, which carry 
genes. Each strand of DNA 
can replicate itself into a new 
strand. 


If the DNA of one cell was laid 
out, it would be more than six 
feet long! 


How Genes Work 
Genes are blueprints for building cells. 


Dr Hasan from the National Centre for Biological Sciences explains how 
DNA works: 

"At some level, it all has to do with chemistry. DNA makes copies of itself, 
and gives instructions to the cell to change into the kind of cell it has 

to become — a liver cell, a blood cell or a brain cell. When you go toa 
library, you open books that are relevant to your research. Even the cells 
open only that part of the genetic information that is needed to perform 
the functions of the specific organ." 


Only 2% of our genes contain 


instructions that we can recognise; the een Sy, gen ten dnc Squbbemnpaariee Joduopoandkatarseesc ober ac, 
other 98% is junk DNA. Recent work : Purple: : : 
suggests that this junk’ DNA contains ; Gene Egg : ee oe pede es 
muah obtheantormationdor a calltto ot eae Re ccaeees Sperm aoe age Se ioe RE as 
decide which gene should be turned ‘agns cog: “a iPemovcis. . 4... White flowers)»: 
on and at what time. Pets cn i A a ee ee ee Riise ocho. eens fe 
: The result was a mix of both : Mendel realised that : They just took on the : So why were some plants 

: kinds of plants. He repeated : whatever the colour ofthe : colour that was stronger (or : white? The plants produced 

: this experiment several times: flowers, the plant contained : dominant)—inthiscase, : two kinds of pollen and 

: and found that, each time, for : the potential to have either : purple. : eggs, one that would make 

: every white-flowered plant, : white or purple flowers. i ee : a purple-flowered plant 

: there were three plants with : : “ : and the other bearing white 


: purple flowers. : : : flowers. 
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MOuSELF Pom 
Feather-light 
Helicopter 


~- 


Step 2 
Broomstick Nie four feathers using 
metal wire to the end 
Want to make a helicopter with feathers? of the broomstick to 
_ The design we are using dates back to the form a cross-like 
_ Middle Ages. While no one knows for sure J Propeller, 
who invented it, some believe it might 


have been Leonardo da Vinci. 


You will need: 


Two broomsticks, eight feathers, 
metal wire and strong thread 


Step 3 
Step 1 


Spin the broomstick and let go to 
make it fly!* 


Cut the feathers so that they are all of 
the same length. 


“This is the simpler version. For the more complex 
version, continue to the next step. 


J 
CL?” 


22 BRAINWAVE 


Step 4 Step 6 


To make it fly, you first have to wind it 
up. Do this by holding the bow in one 
hand and rotating the feathers with the 
other, thus making the bowstring wind 
around the main broomstick. 


Tie four more feathers in the same Way as 
before, but at the other end of the 
broomstick. 


Step 5 Step 7 


Take another broomstick and some strong 
thread and make a bow. Loop the thread 
around the main broomstick once or twice to 
attach it to the bow. 


loop the 
bowstring 


like this Ee 


When you let go, the bow bends 
backwards, Unwinding the thread and 
making the feathers spin! 


Although mechanically sophisticated, this 
helicopter doesn't fly as well the simpler 
one (step 3). But it’s fun making it 
anyway! To learn more about this copter, 


google ‘Launoy & Bienvenu heli 
nae elicopter 


Make another loop using metal wire to hold 
the main broomstick in place. But wind the 
wire loosely so that it can spin freely. 
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SUPER 
FREAKY 
GIZMOS 


as eaiaiatnaasae by Payal Dhar Bemcccant 


The tweet machine 


hat would you say 
if someone told 
you that a vending 


machine in Cape Town, 
South Africa, doles out iced 
teas in exchange for a tweet? 
Call it a very late April Fool’s 
Day joke? 


Not so fast —- meet BEV, 

the world’s first Twitter- 
activated vending machine. 
This hi-tech machine — 
where you pay for a cold 
drink with tweets instead 

of cash — was developed by 
South African soft drinks 
company, Bos Ice Tea. This is 
how it works: if you stand in 
front of it and send a Twitter 
message with the hashtag 
#BOSTWEET4T, it dispenses a 
free iced tea (the # symbol 

is used to specify topics on 
Twitter)! The display monitor 
shows the screen name of 
the Twitter user, followed by 
some flashing lights, anda 
recorded voice that tells you 
to enjoy your drink. Simple 
enough, right? But that’s not 
the whole story. BEV will only 


24 BRAINWAVE 


provide a free drink if the 
tweet comes from a location 
close by. 


So someone tweeting from 
Jaipur, Perth or Cairo can’t 
get the machine to pop out 
cold drink cans. BEV checks 
the location of the tweet, and 
dispenses drinks only if it 
falls within the configured 
area. 


Tweeting is catching on in 
the non-living world as well. 
Why, in 2011, British product 
designer Chris McNicholl 
created a TweetingSeat, 


an interactive park bench 
that tweeted pictures of 
people who sat on it. What’s 
next? Tweeting toasters and 
Facebook-ing footstools? 


Anyway, you now know what 
to do if you find yourself 
thirsty and short of change 
in South Africa: just tweet 
for tea. Such is the power of 
social networking. 


ADUINY| YSAWOS “OMY 


Triple-purpose umbrella 


hat keeps you 
dry, boosts your 
cellphone signal 


and also charges your 


phone? British telecom giant 


Vodafone has the answer — 
the Booster Brolly. 


This is the name given to 

a fancy umbrella designed 
by Vodafone. In its low-tech 
avatar, the Booster Brolly 
protects you from the rain 
and keeps you shaded from 
the Sun. But should you find 
your phone low on battery, 
it will also charge it! And if 
youre having trouble with 
signal strength — fear not, 
the Booster Brolly doubles, 
sorry, triples up, as an 
antenna. Oh, and it’s also 
supposed to have a built-in 
torch. 


Developed at the University 
College of London, the 
Booster Brolly looks like a 
regular umbrella. It has a 
sturdy carbon fibre skeleton 
and a bright red canopy 
splashed with the Vodafone 


logo. However, the canopy 
also conceals 12 lightweight 
solar cells that convert 
sunlight into electrical 
energy. The current is 
transferred to rechargeable 
batteries located in the 
handle. The umbrella can 
also be used to charge a 


mobile phone from a UsB port 


in the handle. The inventors 
claim that the Brolly can 
charge any handset within 
three hours. 


The top of the umbrella’s 


central pole conceals an 
antenna. It uses the power 
generated by the solar cells 
to boost cellphone signals 
within a 1m-radius. All this 
seems like a lot of work for 
an umbrella. However, the 
Booster Brolly weighs a 
modest 800g. The gadget is 
currently under trial in the 
UK. Availability and pricing 
have not yet been disclosed. 


Now here’s an umbrella that 
even James Bond would want 


to get his hands on! & 
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Following the violent death of Wilbur Whateley in the 
library of the University of Arkham, a large number 
of books were found in the now-empty Whateley house. 
They were brought to Dr Henry Armitage, Arkham's 
chief librarian and a renowned translation expert. 


The journals were all in a language that had baffled 
every expert of languages, both ancient and modern. 

It resembled the texts that had been recovered from 

the dead civilisation of Mesopotamia. 


PART © 


Adapted by Sumando C from 
HP Lovecraft's The Dunwich Horror 


Dr Armitage believed that the texts were in 
English. And that the symbols were ciphers 
used in place of the regular alphabet. He set 
out to translate Wilbur’s journals on his own. 


Dr Armitage spent several months at this task and 
would often reach some breakthrough, only to find 
himself stuck yet again. Finally, one day in the 
autumn of that year, the clouds cleared. Certain 
letters emerged definitely and unmistakably. 


These were the journals of that dead 
monster Wilbur Whateley! The 
symbols had been written by his own 
hand: 


“THEY DO NOT LIKE ME 
BECAUSE THEY CAME 

EROM AIR AND I FROM 

THE HILL. GRANDEATHER 
HAD ME SAVING THE PHO 
FORMULA LAST NIGHT AND 
AS | REPEATED IT, | SAW THE 
HIDDEN, INNER CITIES AT 
THE TWO MAGNETIC POLES. 
ONE DAY, AFTER THE EARTH 
IS CLEARED | WILL GO TO 
THOSE CITIES. " 


tae 
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“THE VOICES ALL TELL ME 
THAT IT WILL BE MANY 
VEARS BEFORE THE EARTH IS 
CLEARED AND GRANDFATHER 
WILL BE DEAD BY THEN. $O 

| WILL HAVE TO LEARN ALL 
THE ANGLES AND PLANES 
AND FORMULAE BY MYSELF 
THEY WILL HELP FROM 
OUTSIDE, BUT THEY CANNOT 
TAKE UP A BODY WITHOUT 
HUMAN BLOOR" 


“T CAN SEE THE ONE UPSTAIRS 
WHEN I MAKE AVOORISH. = — 
SIGN*-OR BLOW THE IBN GHAZI 
POWDER™* AT IT AND IT LOOKS 
JUST LIKE THEM WHEN THEY 
CAME TO THE HILL AT MAY- 
EVe"*", IT LOOKS LIKE THE 

ONE UPSTAIRS MAY BE THE 
RIGHT CAST OF BODY FOR 
THEM, 


“I WONDER HOW I 
SHALL LOOK, WHEN 
THE EARTH IS CLEARED 
AND NO EARTH 
BEINGS REMAIN’ 


Weeks went by as Dr Armitage 
feverishly translated the numerous journals. 
He barely ate and never slept, and when 
his physical tiredness made him drowsy, 

a tangle of nightmares that he now knew 
to be hideous and true and a menace to 
all human existence, would rouse him. 


Nearly comatose at the end of the enormous 
task, a mad and feverish Dr Armitage was 


heard to shout while he slept: 


“STOP THEM! STOP THEM! 
THE WHATELEYS MEANT TO 
LET THEM IN AND THE WORST 
OF THEM IS LEFT STILL! 

THE FARMHOUSE MUST BE 
DESTROVED! 


When his fever cleared, he summoned 
Dr Rice and Dr Morgan. All 

three had seen the sight of Wilbur 
Whateley’s horrible, mutated corpse on 
the floor. And when Dr Armitage told 
them of what he had discovered inside 
the journals, they did not for a second 
disbelieve him. 
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The men worked for a week, comparing formulae and 
mixing chemicals. Days were spent in research and 
experiments. A deeper study of the journals brought many 
changes to their plans, but they knew that no amount of 
preparation was enough for the uncertainty of what they 
would face. 


The doctors decided not to inform the 


authorities for they knew that whatever it was, 
the nature of the threat could simply not be 
believed by someone who had not experienced 
for himself the creeping reach of the Dunwich 
Horror. 


TO BE CONCLUDED.. 


AD 
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by Aparna Kapur & Dr Utpal 
Chattopadhyay / Curiouscity 


Who’s Higgs, can protons 
collide and answers to 
other puzzling questions 
about invisible particles 


ee 


of molecules, and 

molecules are made 
up of atoms. Looking deeper over these questions, British 
inside atoms, scientists physicist Peter Higgs as well 
realised that they are, in turn, as several other scientists 
made up of fundamental in the 1960s stumbled upon 


atter is made up The Globe of Science and Innovation at CERN is located in Geneva, on the 
France-Switzerland border; image by Henry Miihlpfordt 


bl The mass of any 
particle depends on how 


bodies like electrons and it interacts with the Higgs the likely presence of a 
protons. Next, they found that particle. be whole new particle called 
protons are made up of even the ‘Higgs particle’. Its field 
more elementary particles was labelled the ‘Higgs 
called quarks. More intensive The Higgs funda field’. Researchers put forth 
experiments revealed that Having discovered such the theory that all the other 
each of these assorted a jungle of particles and particles got their masses 
particles hasafieldorasort forces, scientists began to ask by interacting with the 

of ring that surrounds it, whether there was a simple Higgs field. So the mass of 
and that particles interact way to unify them. They also any particle depended on 
with each other and even wondered why different types how it interacted with the 
exert force over one another _ of particles had different Higgs particle. A few more 
through these fields. masses. While puzzling twists and turns later, this 
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all-important particle was 
christened the ‘Higgs boson’. 


Missing particle 

Sometime in the early 
seventies, physicists were 
able to provide a unified 
theory, tying together all 
fundamental particles and 
their interactions. This 

new theory was called the 
‘Standard Model of particle 
physics’. Over the next few 
years, it was proved that all 
the particles proposed by this 
model did, in fact, exist. The 
only piece missing was the 
Higgs boson. Scientists had 
been unable to find it! 


A computerised depiction of a proton- 
proton collision, with four electrons 
being released as final products; image 
by CERN 


Underground search 

The answer to the Higgs 
boson mystery lies in a 27km- 
long underground tunnel in 
Geneva. In this tunnel is a 
gigantic instrument called 
the Large Hadron® Collider 
(LHC) set up by the physicists 
at the European Centre for 
Nuclear Research (CERN 

for short) in Switzerland. 
Basically, the LHc’s work is 

to accelerate particles. By 
doing this, physicists hope 
they can create the Higgs 
boson. But creating the Higgs 
boson is terribly complicated 
business. For one, the 
particles need to have very 


Inside the Large Hadron Collider; image by Conrad Melvin . 


4 


high energy. To accomplish 
this, the Luc generates 
beams of very fast-moving 
protons (up to 8 trillion 
eV°) travelling in opposite 
directions. They are then 
made to collide head-on. 


There’s another tricky aspect 
to creating the Higgs boson. 
The lifetime of this particle 
is about 0.0.000000000001 
seconds (that is, ten- 
thousandth of a billionth of 
a second!). Once created, it 
almost immediately decays 
or changes into other 
particles, which then decay 
or transform further. So the 
products of Luc collisions 
only hint at the possible 
presence of the Higgs boson. 
But last month, in a ground- 
breaking moment, CERN 
announced that the Luc had 
uncovered the presence of 

a particle with properties 
similar to those expected 
from the Higgs boson! And 
with this, the missing piece 
in the Standard Model of 
particle physics has been 
found. Now all we have to do 
is arrange the pieces! & 
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SO, DEAR LISTENERS, LET ME 
TELL YOU ABOUT HOW BILLOO 
ON HILSA’S HEART. 


sy = & 


...BUT MOST OF 
j ‘ * v THE MEANING IS 
= : a, LOST ON ME. 

**SAAWAN KA” / 
MAHINA, PAWAN 
KARE SOR... 


/ 


YOu KNOW, BILLOO, 
THERE ARE SO MANY }” 
POEMS AND SONGS 
ABOUT THE RAIN... 


6 | ONLY EVER GET TO SEE 
THE RAIN FROM THE 


WATER, WHERE IT ISN’T 
ANYTHING GREAT, REALLY. 


BILLOO, you’ve 
BEEN GONE ALL 
DAY! WHERE DID 


SINCE YOU CAN’T GO 
AROUND THE JUNGLE, 
I'VE BROUGHT THE 
JUNGLE TO YOU. 


Hey, BILLOO, WHERE © 
ARE YOU OFF TO? 


HAVE SCARED HIM, 
THE SILLY FELLOW! 
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Tne brown stone 


_revroanstone £1 NOnsoon Map for Hilsa 


monument have 
turned green 


The football lilies 
are in full bloom 


Fit the foot 
of the Milkuywhite Falls, 
families of monkeys are 
frolicking in the spray 


= 


"= 
(cee =. 


7 e 


aaa 


is enjouing his 9 
>» rain dance 


A network 
of vines has sprung 
Up on tne trees for 
the caterpillars to 
cruise on 


Droplets on the 
spider webs make a 
wet work of art 


from the cascade 


Frogs are 
playing leap-frog 
> (what else?) on lily 
pads in the 
pond 


The ants have 
grown wings and are 
making the most of & 

their flying time 


| KNOW HOW MUCH YoU 

HATE GETTING WET, BUT 

YOU WENT ALL OVER IN 
THE RAIN FOR THIS! 


YOU'RE REALLY 
SPECIAL, BILLOO! 
) LEAN DOWN, 

WILL YOU? 


RAINY 


SEASON IS TIME WHEN MANY BIRDS 
RTNERS -- USUALLY WITHIN OWN SPECIES, THOUGH! 
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after Lekha purchased the statue was purchased at the 
brass lock, she purchased the junkyard. Lekha purchased 


ceramic bowl. She walked the brass lock before the 

into the emporium after silver pendant, but after 

having lunch. buying the bronze statue. She 

by Radha HS made one of her purchases 

2. Neither the ceramic bowl after 11AM at the antique 

nor the silver pendant was dealer’s. 

purchased at the secondhand 
ekha got home and market. And neither the 5. Lekha did not purchase the 

I immediately sat down wooden mask nor the bronze _ bronze statue at the antique 

to write her journal. dealer’s, nor was it purchased 


She liked to keep an account 
of her purchases before the 
details slipped her mind. 


at the emporium. All the 
walking around made Lekha 
hungry. She had lunch after 
buying the silver pendant at 
» 114M. The wooden mask was 
bought one hour after or one 
hour before the ceramic bowl. 
She visited the junkyard after 
the secondhand market, but 
before stopping at the fair. & 


This morning she had bought 
five artefacts: a bronze statue, 
brass lock, silver pendant, 
ceramic bowl and a wooden 
mask. She had purchased 
each item from a different 
shop (emporium, antique 


dealer, secondhand shop, : Wd 00:T : wnuodw4y SPW UapooM : 
junkyard and a fair). Every jr obdapnderdnrneestesnasnsiGbne edeuiuesqanibounigurantaccnlaiae Musinrateomompberanesnneilie 
purchase was made from : UOON > yayeapanbpuy Mog dIwela) 
QAM to 1PM, on the hour. Can — j..........ccceceeeeeeeeseeeeeees {odaiseicdisheondenbnaedoow eter Liens Reatsiredicasaicniansaneiite : 
you determine where each WY 00: 44 > yuepuaduanyig —: 
artelact was plirchiased arid ab yo ivciissscctionssumninnenciargrioinorviaiines yotiidasdcnenio ys eainGnctwinenay cokolias tosses 
what time? WV 00:0T paeAyjunc }0] sseig 
1. LekKha made one purchase — : WV 00:6 : JayeW puey puoras : anje}s azuoig 
at the fair sometime before baiintoabdiadd co sipetaocwae tuisind desealteneqrunattctalaanenesenl aameuensaamameneneehatinsed 
noon. The hand-painted awl u01}e307 wa3] 
Ceramic DOW] Was NOt SLOCKEM 1...... ceed eee cece beeen eee e cece eee e ead A DELLE LeeEeetsed dada neeeeeeteeeas 
at the emporium. Two hours 37192] UolZN}0S 
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serra be 


The Case of X and Y 


ACROSS 

2. To modify genetically (6) 

4. Embryo containing X and Y chromosomes 
grows into this (3) 

5. Units of inheritance (5) 

6. Ahaploid honey bee (5) 

7. Evolution of this gene made humans 
trichromatic (5) 

9. The exact position of agene ona 
chromosome (5) 

11. A characteristic that you can inherit (5) 

13. A,B and O are types of ___. (5) 

15. Ancestor of the hominids (3) 

16. A different version of the same gene (6) 


pal Difficult 


Medium 


DOWN 

1. The father of modern genetics (6) 

2. ____phase: the last stage of mitosis (4) 

3. Identical twins come from a single __. (3) 

4. Osteoporosis is the degeneration of __. (5) 

8. ____ versus nurture — which determines 
our behaviour? (6) 

10. A genetic copy (5) 

12. Some teenagers have this all over the face, 
some don't (4) 

14. A,T, Gand C in the form of a double helix (3) 


Send us your completed crosswords and give us your feedback! Write to brainwave@ack-media.com. 
See the solutions to the July crossword ‘The Reel Story’ at www.bwmag.in/solution-reel-story. 
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at your news-stand to enjoy Brainwave? 


PAY just ¥ 425* now, and every month, for the 
next 12 months, you'll get 40+ pages of 

* Cool Science Stuff 

* Latest Breakthroughs 

* Incredible Ideas 

* Easy-to-do Experiments 

And much more...delivered right at your door! 


* Publisher at its sole discretion shall have the right to 
revise the offer or subscription price 


YOUR DETAILS* 


Student's Name: 


Guardian's Name: 


Date of Birth: 
Address: 


(DD MM YYYY) 


City: PIN: 


State: 


School: 


Class: 
Email (Student): 


Email (Guardian): 


Tel of Guardian: (R): 


Mobile: 


Parent's Signature: 


PAYMENT OPTIONS 


O CREDIT CARD 

Card Type: O Visa O MasterCard 
Please Charge %425 to my Credit card 
Number below: 


Expiry Date : 


Cardmember’s Signature: 
O CHEQUE/DD 
Enclosed please find cheque/DD no. 
drawn in favour of ‘ACK Media Pvt. Ltd.’ 
on (bank) i 
forthe amount____—is, 
dated / / 


O CASH:% 
Submit this form along with your payment to the 
assigned school staff member. 


ONLINE SUBSCRIPTION 


Visit: www.ackmediadirect.com/Offer/brainwave_1312 
For any queries or further information please write to 
us at 

ACK Media Direct Pvt. Ltd., Krishna House , 3rd Floor, 
Raghuvanshi Mills Compound, Senapati Bapat Marg, 
Lower Parel (West), Mumbai - 400013. 

Or send us an email at brainwave@ack-media.com 


* All the above fields are mandatory for the subscription t get activated. 


GLOSSARY GI 
OF TERMS 
po5 
Diffraction: the process by which light 


produces patterns after passing through a 
geometric structure, like a narrow slit 


Crustacean: an invertebrate group of 
animals that includes crabs, lobsters and 
shrimp 


p10 

lg Nobel prize: prizes given annually to 
people whose unusual achievements “first 
make us laugh, and then think” 


Darwin award: named after Charles 
Darwin, this award is given to people who 
“do a service to humanity by removing 
themselves from the gene pool"; given, in 
other words, to people who get killed while 
doing something really, really dumb! 


p15 
Embryo: the stage of an animal when it is 
growing in an egg or in its mother’s body 


Umbilical cord: a flexible cord that connects 


a foetus to its mother, through which it gets 
food and throws out waste 


Placenta: a flat organ in the uterus that 
connects the mother to the foetus through 
the umbilical cord and supplies it with food 
and oxygen 


p16 
Bioluminescent: organisms that naturally 
exhibit light 


p20 
Crossbred: fertilised the seeds of one plant 
with the pollen of another 


Self-fertilised: fertilised the seeds and 
pollen from the same plant 


p33 

Hadron: an elementary particle, like a 
proton, that interacts strongly with other 
particles 


eV (electron volt): a unit for measuring the 
energy of subatomic particles 
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Vol. 01 | Issue 09 | September 2012 
Dear Viewer, 


elcome to this edition of Brainwave. Let’s look 
W at the weather. September is here, bringing with 

it lots of interesting seasonal weather. In this 
corner here, coming in from the east, is some weather. 
In the north, over here, we have another brief spell 
of weather. Bucking all trends, however, this north- 
easterly bit of weather is not as weather as last year’s 
weather trends had projected. Also from the south and 
the west, and all points in between, is a whole bunch of 
other weathery stuff. So be prepared and always carry 
an umbrella. 


Editor & Art Director 
Vinayak Varma 
vinayak@bwmag.in 


That was today’s weather forecast. And now, our top 
stories. In today’s main segment, Brainwave profiles the 
world’s greatest traveller: Wind. Wind, our reporters 
have found, goes everywhere, giving shape and 
direction to landscapes, climates, habitats and human 
events. So little is understood about it: predicting its 
movements is like playing tennis while blindfolded. 
(Which explains why our weather segments are so 
rarely on the ball.) 


Consulting Editor 
Rajita Gadagkar 
rajitag@yahoo.com 


Assistant Editor 
Aparna Kapur 
aparna@bwmag.in 


Our second segment covers a lot of ground in pursuit 

of Geography, the oldest friend and collaborator of 
Wind. Geography, of course, has long been the publicist 
for Earth, since back in the good old days when they 
were still playing rock’n’roll. Finally, we wind up this 
broadcast with the spectacular final chapter of Sunando 
C’s ‘It Lived in Dunwich’. Coming up, after the break! 


Tm Vinayak Varma, and this is Amazing Science. 
Poa aaa aaa aaa aaa aaa" aaa aaa aaa aaa aaa afa aaa aMa aa aa"a aa eMaMaMa aaa a aaa Senior Designer 
Somesh Kumar 
somesh@bwmag.in 
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No part of this magazine may be 
reproduced without the express 
consent of Amar Chitra Katha Private 
Limited (ACK). Any reproduction, 
modification, distribution, 
transmission, republication, display 
or exploitation in any way of the 
content(s), in whole or in part, of this 
magazine is strictly prohibited. 


ACK makes no warranties or 
guaranties, express or implied, written 
or oral, as to the contents of the 
magazine, the information, materials 
or opinions, included in this magazine. 
In no event shall ACK be liable for 
damages of any kind arising as a 
consequence of using or following 
any method or formula as mentioned 
in the magazine, including but not 
limited to direct, indirect, incidental, 
punitive and consequential damages. 
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Climate is what we expect, weather 
is what we get. 
Mark Twain 


How do sheep keep warm in winter ? 
Central bleating! 


Weather forecast for tonight: dark. 
George Carlin 


The storm starts, when the drops 
start dropping. When the drops 
stop dropping then the storm 
starts stopping. 

Dr Seuss 


eee eee eee ee eee eee eee 


Visit us at: www.bwmag.in 
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El muttimittionaire Nerds 
What is the Yuri Milner 
Fundamental Physics Prize? 
Only the largest academic prize 
in the world! The prize money 
for each winner is a whopping 
$3 million, more than twice 

the award offered by the Nobel 
Prize. And we are proud to 
share that Prof. Ashoke Sen, 

a physicist from the Harish 
Chandra Research Institute in 
Allahabad, Uttar Pradesh, is 
among the nine winners chosen 
for this prize, awarded for the 
first time in 2012. Prof. Senisa 
Fellow of the Royal Society® of 
London, and his studies on the 
string theory have been widely 
appreciated around the world. 
The recipients of this year’s 
prize will now pick the winners 
for 2013. FYI: The award was 
established by Russian physics 
student Yuri Milner, who got 
rich investing in internet-based 
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2 | Fishy Diving Feats 
Researchers from the Wildlife 
Conservation Society (WCS) 

in Argentina, South America, 
recently fitted a tiny camera 
behind the head of an imperial 
cormorant. But why did the 
WCS lavish this black-and-white 
sea bird with all this attention? 
Because of its astonishing 
diving prowess! Recordings 
showed that the cormorant 
dove to the ocean floor, 150ft 
below the surface, in 40 
seconds flat, using its head to 
propel itself forward. Once it 
landed on the ocean floor, it 


Imperial cormorant; image by Liam Quinn 


stuck around for 80 seconds, 
at the end of which it caught 
a fish. In the next 40 seconds, 
the cormorant was back at the 
water's surface with the fish 


firmly in its beak. If you'd like to 


watch video footage, log on to 


http://goo.gl/O9MQZ. via Wildlife 


Conservation Society 
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Happy Birthday Faraday! 
“Nothing is too wonderful 

to be true if it be consistent 
with the laws of nature,” said 


Michael Faraday. Faraday is one 


of the best-known scientists 
in history who gave us the 
concepts of electromagnetic 
fields and diamagnetismS, 
the laws of electrolysis, 
described the relationship 
between magnetism and light, 
invented electromagnetic 
devices that have now 
developed into motors and 
discovered benzene! And this 
is just an abridged version 


Michael Faraday 


of Faraday’s achievements! 
September 22 happens to be 
the English physicist, chemist 
and mathematician’s birthday. 
You can celebrate Faraday’s 
birthday by reading about his 
amazing life. We recommend 
Michael Faraday, Father of 
Electronics by Charles Ludwig. 
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Usain Bolt’s impressive 100m 
dash, completed in 9.63 
seconds, fetched him a gold 
medal in the London 2012 
Olympics. With this win, Bolt 
became the first sprinter in the 
last twenty years to win the 
Olympic gold consecutively. 
Meanwhile, in the Cincinnati 
Zoo in Ohio, USA, 11-year-old 
Sarah has set a record of her 
own. This young cheetah has 


1 


held the title of the world’s 
fastest land mammal since 
2009, completing a 100m sprint 
in 6.13 seconds. This year, she 
set a new personal best when 
she clocked an astounding 5.95 
seconds! The running styles of 
cheetahs are fascinating — they 
can cover more than 6m in one 
stride! via National Geographic 
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When printers aren't used 

for a while, the ink dries 

up and forms a crust over 

the nozzle. Annoyingly, this 
clogs the printer. Unclogging 

it requires fresh ink to be 
squirted through. But this is 

an expensive proposition as 
printer ink is not exactly cheap. 
Luckily for us, an engineering 
professor from the University 
of Missouri in the US has come 
up with a clever solution. Jae 
Wan Kwon’s remedy is inspired 
by the human eye. Drawing a 
parallel between the exposed 


nozzle of the printer and 

the eye, Kwon mused that a 
film, similar to the one which 
prevents the eye from drying 
up, would work with printers as 
well. Using a droplet of silicone 
oil to cover the nozzle, he has 
invented a hassle-free anti- 
clog mechanism. via Journal of 
Microelectromechanical Systems 
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Martian Curiosity 
Curiosity landed on Mars last 
month. The size of a small SUV, 
it is the largest rover ever to be 
sent to another planet. NASA's 
nuclear-powered rover® is a 
remarkable achievement for 
humankind. It was launched on 
November 26, 2011, and after 
a little more than eight months, 
Curiosity made a successful 
landing on the surface of the 
Red Planet. During its two- 
year stint on Mars, Curiosity 
will collect samples of rocks 
and soil and study geology, 
weather and radiation patterns. 
All this will be analysed to tell 
us whether life ever existed on 
Mars, or is ever likely to. 


1. Usain Bolt; image by Nick Webb 
2. Sarah; image by Charles Barilleaux 
3. Surface of Mars; image by NASA 
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HOT 


UNDER THE 


COLLAR 
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by Srinath Perur 


Laizah Maureen Cruz asks, “Can we really find a 
solution to climate change? If so, how?” 
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hen we say ‘climate 
change’, we really 
mean ‘climate 


change caused by human 
activity in the last couple of 
hundred years’. We’ve been 
burning large quantities of 
coal, petrol and diesel for 
running factories, generating 
electricity and rushing about 
in vehicles. All this burning 
pumps carbon dioxide 

into the atmosphere and 
makes the Earth warmer, 

on average. This in turn 
affects the delicate systems 
of ocean currents and winds. 
It changes the chemistry of 
ocean waters, putting many 
marine plants and animals 
at risk. It causes ice to melt at 
the poles and increases sea 
levels. The result is chaos: 
unpredictable weather, 
floods, droughts and 
hurricanes, and plants, fish 
and animals going extinct. 
We are already seeing the 
effects of climate change and 
they’re only getting worse. 


Part of the solution is to clean 
up the carbon. In nature, 

itis plants and trees that 
soak up carbon dioxide for 
their needs. But while we’ve 
been putting out increasing 
amounts of carbon, we’ve 


also been destroying forests. 
So, one way of addressing 
climate change is by 
protecting forests. 


But the most important 
thing we can do is burn less 
fuel. This means developing 
better engines for cars and 


planes, improving public 
transport, and generating 
electricity from sources such 
as wind, flowing water and 
the Sun, rather than burning 
coal. Efforts are on in these 
directions across the world, 
including India. (The largest 
solar power station in the 
world is the Charanka Solar 
Park in Gujarat.) 


As of today, though, most of 
the energy used in the world 
comes from burning fuel. 
The reason being, coal and 
petrol are still quite cheap. 
But as renewable energy 
technologies improve, and 
as the Earth’s reserves of 
fuel get smaller, solar or 
wind energy might actually 
become cheaper. That will be 
a turning point in managing 
climate change. 


Governments and large 
companies, who can make 

a difference, often deal with 
the issue of climate change 
like school kids putting off 
homework. We can remind 
them from time to time. We 
can also walk or cycle short 
distances, use buses and 
trains over cars and planes, 
and, of course, plant trees. & 
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Go Fly a Kite 
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To make a kite, you will need: 

« Two thin bamboo sticks (55cm 
and 60cm) 

« Big polythene bag or sheet of 
newspaper 

« Strong, thin string 


«= Glue 
« Tape 
= Scissors 


ob 


Method: 

1. Cut open a polythene bag and spread it flat. 2. Take a bamboo stick (with the same length 
(You can also use a sheet of newspaper.) Now, as the diagonal of the square, i.e., 55cm) and 
cut it into a square, with each side measuring stick it along the diagonal. Use tape to keep 
39cm. Fold it along the diagonal to make sure it in place. 


that the sheet is symmetrical. 


39cm 


3. Take another bamboo stick, about 60cm long. 
Paste one end to the edge of the second 
diagonal. Bend the stick gently, till its other 
end lines up with the opposite edge of the 
diagonal, and tape it. 
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4. Make a hole on either side of the overlapping 5. Measure the distance of the holes from the 


sticks, near the top end of the kite (see uppermost tip of the kite. Leaving a little 
picture). Pass a piece of string through the more than that distance from the bottom tip, 
holes and make a knot. make two holes (see picture), pass the other 


end of the string through them and make a 
knot, like the previous one. 


6. Tie a knot at the centre of the string so that it 7. Now, attach another string to this knot. This 


ee 


Tips for Kite Flyers 


doesn't sag. needs to be a long string. Roll the excess 
string over a piece of wood to keep it wound. 
Your kite is ready to take off into the sky! m 


Make sure you fly the kite when there’s enough breeze outside. 

As soon as you let the kite go a little, it should start to rise up. Take in some 
of the string to make the kite turn upwards. 

Let more of the string go, bit by bit, and the kite will soar higher. 
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by Dr Utpal Chattopadhyay / 
Curiouscity 
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Four elephants travelling on a very narrow ledge encounter four 
more elephants coming the other way. 


<_< 
—_ 


The elephants can’t turn backwards, as they find themselves ona 
precarious ledge. And so they need to clamber over each other to 
move ahead, but only if there is an elephant-sized space on the 
other side. 


x \ 


The two groups now face each other with exactly one elephant’s 
width between them. 


How can all the elephants pass (without reversing), allowing both 
groups to go on their way? 


Hint: It may be easier to crack this puzzle if you try it with two 
elephants, and then three elephants, on each side. @ 


ee ee ee eee ee eee Se 
Email your answers to brainwave@ack-media.com and look out 
for the solution in the next issue of Brainwave. Happy puzzling! 
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away by stormy 
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Great 
. triangular 


What trigonometry and British surveyors have 
to do with the Earth’s shape and measuring 


Mount Everest 
Ln] 


De 


ee 


ee 


| Us hard enough drawing exact latitude and longitude® And so the Great 


triangles on paper in of places in India and the Trigonometrical Survey 

geometry class, but distances between them. kicked off from Madras 
imagine tracing them across in 1802 — its latitude and 
the length of India. And as a The idea was simple enough. longitude had been plotted 
result, figuring out the height Say you know the distance through astronomical 


of Mount Everest for the first from place A to place B. If you observations. The first 
time! That was exactly what can measure the angles from distance the team measured 


the Great Trigonometrical A and B to another place C, was a 12km stretch from 
Survey of India accomplished — then trigonometry‘ will let you St. Thomas Mount to 
in the first half of the 19th find the exact distances from Perumbakkam Hill. A 100- 
century. A and B to C. This method foot long chain was used as 
is called triangulation. The the measuring instrument. 
It all began when British newly calculated distance can The group even carried 
surveyor, William Lambton, become the base of the next thermometers to account 
proposed a scientific project —_ triangle, and so on, letting you for the effect of temperature 
to study the shape of the build a chain of triangles. on the chain’s length. It was 


Earth. Back then, it was 
known that the Earth was 
more curved at the Equator 
than at the poles, but no one 
really knew by how much. 


It was thought that measuring 
the distance covered by one 
degree of latitude® at various 
places, would give a better 
idea of the Earth’s shape. 
This project soon turned into 
the Great Trigonometrical 
Survey — meant to find the 
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critical for the baseline to 

be accurate or any further 
calculations would be off the 
mark. 


Starting from this 12km 
baseline, Lambton and 

his team proceeded to 
construct triangles across 
southern India, connecting 
the coasts on the east and 
west. Eventually, the survey 
planned to cover the length of 
India, from Kanyakumari to 
the Himalayas. 


While the method used was 
simple in theory, in practice, 
there were complications. 
Apart from needing to be 
precise in their calculations, 
the surveyors also had 

to take into account the 
Earth’s curved shape. This 
meant doing some complex 
calculations. (Remember, 
calculators and computers 
hadn’t been invented then.) 
To measure angles, the team 
used an instrument called 

a theodolite. The half-ton 
(about 450kg!) device had 


to be lugged to the top of 
houses, hills or towers, so that 
a farther view could be had. 
The theodolite alone required 
a dozen men to carry it. Once, 
as the theodolite was being 
hoisted up the gopuram of 
the Thanjavur temple, it 
crashed and got damaged. 
The survey team resembled 
an army at times, with 
horses, elephants, camels 
and hundreds of men. They 
often had to trek through 
jungles, encountering 

snakes, scorpions and tigers. 
Sometimes kings would 

not give permission to the 
surveyors and had to be 
pleaded with. In some areas, 
the local people felt insulted 
because they appeared 
upside-down when seen 
through the theodolite! 


Kilometres of measurements 
had to be repeated when 
errors were discovered. When 
visibility was poor, surveys 
were carried out at night 
using powerful lanterns. 
Many men died along the 


way from malaria and other 
illnesses. Lambton himself 
died in Maharashtra in 1825 
and his assistant George 
Everest took over. By the 
time Everest retired in 1843, 
the survey had triangulated 
2400km from south to north, 
from Kanyakumari to Nepal. 
The triangulation had been 
extraordinarily accurate, off 
by less than an inch per mile. 


Everest’s successor, Andrew 
Waugh, took the survey into 
the Himalayas. Till then, it 
was thought that the Andes 

in South America was the 
highest mountain range 

in the world. The survey 
established that this title went 
to the Himalayas instead. In 
1856, Waugh found the height 
of a mountain, known as Peak 
XV, to be 29,o02ft. He named 
it after his predecessor. 
Waugh’s chain measurements 
and handwritten calculations 
were not all that far off. 
Mount Everest, the highest 
peak in the world, is now 
measured at 29,020ft. & 
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83 SPUTNIK SHOWDOWN 


, PRRBHA MALLYA 


October 5, 1957 


& SOVIET FIRES EARTH SATELLITE INTO SPACE; 
IT IS CIRCLING THE GLOBE AT 18,000 M. P. H.; 
SPHERE TRACKED IN 4 CROSSINGS OVER U. S.% 


How To spot 
Satellite 


By UNITED PRESS 
* Here's how to look for the Rus- 
Sian earth satellite Which will be 
whizzing through the sky at 18,- 


The best time fo spot it ia at 
dawn or dusk when the sky is 
semi-dark. There is-a-chance that 
it’ could be seen if it travels 
across the face of the moon at 


of thein awn and - 
‘ ; 
curious about 7 B WW/ILLIAM GUIER 
= and GEORGE 
WEIFFENBACH 
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: Sputnik. was designed tae 

be easily detectable (hae 

; nabady would’ believe th wae 
en up there). Guien and* 

5 Weipperbach tuned tte ite 


ike Arte nather notsy Z0MHz beep. 
aay ea a peqlae bay radios 


| eg 


CH THINK: 


1G caple listened ta the aven and aven, Rea aeurig themcachves 
that mankind had really, truly aenk aw abect up Ute apace. 


and feeding it all ¢ a . 
pe they platted “Gpuinike 


and location at 


(tii 
K pO Po 
UNIVAC 1250 § 
acomputeras big asa 
room and twice as smart 


SAY FELLAS, NOW THAT YOU KNOW WHERE 
SPUTNIK IS COMPARED TO YOUR LOCATION ON 
EARTH, CAN YOU FIND OUT WHERE YOU ARE IF Es 5 
YOU KNOW SPUTNIK’S LOCATION? Weiggenfack gulped. 


dawn aevenal mare 


Wuge @b ca hy 
and upon tt” 
the anawen, now 
polled the Gala 
Jasitlaning yatene 
on GPS for dhork. 
Ht telle you cyactl, 
whene you ane by 
ne nencing the known 
pestian op aevenal 
artificial Aatellite.s 
ancund 
the Eanth. 
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Vis can make Your head spin 
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by Srinath Perur 


id you know that there 
D are no cyclones near 

the Equator? And 
did you know that cyclones 
always spin anticlockwise in 
the Northern Hemisphere and 
clockwise in the Southern 
Hemisphere? All this is 
because of something called 
the Coriolis force. 


Imagine a gramophone 
record playing. (If you don’t 
know what that is, think of 
a large and slowly-spinning 
primitive cp.) Now, picture 
drawing a straight line from 
the centre of the disc to its 
edge with a piece of chalk. 
Once it stops spinning, you 
will notice that your straight 
line has actually curved away 
from the direction in which 
the disc was spinning. 
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For similar reasons, two 
people on a merry-go-round 
will find it hard to toss a ball 
back and forth. One could 
toss the ball straight to the 
other, but the person will 
move away before the ball 
gets there. To those outside 
the merry-go-round, the 

ball travels more or less in a 
straight line. But to the duo 
playing on the merry-go- 
round, the ball will appear to 
have curved away. Again, this 
is due to the Coriolis force. 


Now, we’re all on this giant 
puffed out merry-go-round 
called the Earth. Since it is so 
large, the Coriolis force is not 
too obvious in our day-to-day 
lives (or ball sports would 
have been much more fun). 
But it exists. Planes have to 
account for it, or they’d miss 
their destinations. It’s also the 
reason why moving objects 
tend to curve right in the 
Northern Hemisphere and left 
in the Southern Hemisphere. 


The Coriolis force plays a 
huge role in shaping the 
Earth’s weather and climate. 
By deflecting moving pockets 
of air, it shapes the system 

of winds. This includes the 
Westerlies and the trade 
winds that first allowed ships 
to sail to new lands. These 


S 


Coriolis effect on 
movement of wind 


winds and the Coriolis force 
in the seas contribute to 
ocean currents. 


It is the Coriolis force which 
determines which way a 
cyclone spins. A cyclone is 
formed in a low-pressure 
area by air rushing in 

from all directions. In the 
Northern Hemipshere, all 
this air tends to curve to the 
right, so cyclones swirl anti- 
clockwise. (Think of a room 
with windows all around. If 
air entering from all of them 
tends to go right, you could 
soon have a pretty good anti- 
clockwise cyclone going!) It 
works the other way in the 
Southern Hemisphere. And 
since the Coriolis force is low 
near the Equator, there are no 
cyclones there. & 
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THE BIGGEST Si 
OF THE 6" CENTURY! 


Sie PY THAGORAS 
ei ABT who states that the Earth is 
sinanens »~S_ spherical in shape, and so are 

» Va Poe yi Nae cemiallithe other lle 


ANAXIMANDER 
who thinks the Earth is shaped 


like a cylinder surrounded by 
water, and we live on the flat top. 


Lae FIGHT THAT WILL CHANGE THE 
HAPE OF YOUR WORLD) 
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Speaking erin 
Weather 


How accurate is weather 


prediction? 

In the tropics‘, rainfall can be 
predicted accurately for up to 
two days ahead. But beyond 
two days, our ability to predict 
rainfall is poor because of 
rapidly growing atmospheric 
instabilities. 


How exactly are weather 
forecasts made? 

Forecasts are made by 
inputting certain types of 
equations, called ‘differential 
equations’, into a computer. 
These are based on the 

laws for conservation of 
momentum (Newton’s law), 
energy and mass. 
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by Aparna Kapur 
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Meet meteorologist, Professor J Srinivasan, who 

is the Chairman of the Divecha Centre for Climate 
Change at the Indian Institute of Science in 
Bangalore. The centre closely studies climate change 
and its impact on the environment. In a stormy 
conversation, Brainwave quizzes Prof. Srinivasan 
on rainfall, tsunamis, cloud-reading and other cool 
meteorological happenings. 
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What instruments do 
meteorologists use? 

We use instruments to 
measure temperature, 
humidity® and rainfall. 

For instance, temperature 
can be measured by a 
thermometer (similar to the 
one used to measure body 
temperature). Then we use 
something called a resistor 
(a material whose opposition 
to the flow of current, or 
resistance, changes with 
the temperature) which 

is attached to a balloon, 

to measure temperature 


variations at different heights. 


Humidity can be measured 
using a material whose 
capacitance (which is its 
capacity to hold electrical 
charge) changes according to 
humidity levels. 


When predicting the weather, 
what's the first sign to look 
for? 

If you have a barometer 
(which measures pressure), 
you can predict the arrival 
of rainfall as pressure falls 
before the rain starts. You 
can also look at cloud images 
from satellite or radar data 
available on websites like 
www.imd.gov.in. 


How do cyclone or tsunami 
warning systems work? 
Satellites monitor cyclones 
very closely and this data 
can predict their paths quite 
well. Tsunamis occur because 
of earthquakes. So if there 
are pressure sensors at the 
bottom of the ocean, the 
arrival of a tsunami can be 
predicted. 
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The Moderate Resolution Imaging Spectroradiometer (MODIS) on NASA's Aqua 
satellite captured this image of Cyclone Thane, which hit southeastern India 
in December 2011. It killed 47 people, destroyed homes and crops‘and left 
thousands stranded and in need of emergency aid. Image by Jeff Schmaltz, 
LANCE/EOSDIS MODIS Rapid Response Team at NASA GSFC 


What is the biggest 
achievement in meteorology 
so far? 

The use of satellites and 
computers to predict weather. 


Have you ever noticed strange 
or unusual weather patterns 
while at work? 

Every monsoon poses new 
surprises and puzzles! 


Is cloud-reading a real science? 
Our understanding of cloud 
formation and growth is still 
pretty basic, so I wouldn’t call 
it an exact science. 


What makes the weather so 
fascinating? 

Although we have made great 
advances in science and 
technology during the past 
hundred years, our ability to 
predict weather is limited. 
This tells us that weather is 
a complex phenomenon with 
many intricate interactions 
between the land, the oceans 
and the atmosphere. 


What does a typical day at the 
weather station involve? 

I do not work at a weather 
station. Those who do, have 

to use instruments as well 

as satellite data along with 
predictions made by computer 
models. They have to put 
together all this information to 
make their forecast. & 
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Hold your noses and stay close, as 
Arby and Dr Dodo guide you past 
the biggest trash bin in the world. 


by Vinayak Varma 


s Dr Dodo took over 
A from the seaplane’s 

autopilot, the clouds 
suddenly parted, and a wet 
plastic bag flew in over the 
windscreen and caught in 


the hook of his beak. 


“Waaaarrk!” he squawked, 
flapping at the bag. “Bleah! 
Gross! And that means we’ve 
reached. Time to land. Wake 
up, Arby! You need to see 
this.” 


20 BRAINWAVE 


Se OE SS Ce LAS 
: 3 e ag a 


=> aw A a4 ( My 
PER MS 20 


“ 
Sor aig, 
go On 


“Eww, what’s that smell?” 
asked Arby, who was flying 
shotgun. “And where ARE 
we?” 


“We’re at the Pacific Trash 
Vortex,” said Dr Dodo, 
narrowly missing an island 
of discarded toothbrushes 
and landing in the murky 
water with a splash. “The 
evillest place on Earth!” 


“This the largest 
concentration of trash in the 
world,” Dr Dodo continued, 


_ 


Sy 


as the two Smarties climbed 
into their spare lifeboat and 

paddled out. “Nearly half the 
size of India!” 


“Mind-boggling!” 


“There are nearly 4 million 
tonnes of junk here - 
shopping bags, toiletries, 
bottle-caps, furniture, 
you name it - waste that’s 
floated in from surrounding 
countries. It’s mostly plastic, 
which is toxic, doesn’t 

, and just sits 
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there for thousands of years, 
killing birds, fish and plants, 
destroying the habitat of 


Mainly, though, REDUCE!” 
Dr Dodo said. “Are you ready 
to leave? This place gives me 


nearly 300 species in the the creeps!” 
area.” QQ ( Vp 

EC \YWoaga Ne — “Me too! And that rotting 
“That’s horrible! Is India “=< ——— — smell is making me gag! 
causing this too?” Lets go!” & 


“Well, this dump mainly vortex might one day become  Waii-lFfaliraiconelnesienle 
comes from the usa and just as bad as this one!” the North Pacific Gyre, between 
Japan. But there are other America and Asia. Gyres are 
garbage patches. India’s “Strewth! What will we do??” (RUGS ECubtl dell fele Tp 


currents. One major cause of 
these currents is the Coriolis 
Effect (see p16) 


waste mostly goes into the 
Indian Ocean Garbage Patch. “Recycle, reuse and reduce 
If we aren’t careful, our the plastic stuff we consume. 
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Ever-spinning 


Windmill 


ee ee ee 


This month, we'll show you how a real windmill 


points itself at the wind to keep spinning. This 
doesn’t happen with handheld paper fans (the ones 
the roadside balloon guy sells), which stop spinning 


when the wind direction changes. 
Safatat a" aMaat a" a"aaaMaa aaa aaa a aaa aaa a "aaa" "a aaa ease 
You will need: 

Metal wire, a pin, a flat rock (or any hard, flat 
and heavy object), chart paper, sticking tape, 
broomsticks, an empty toothpaste box 


Step 01 


Make a fan out of a sheet of paper and a pin, 


as shown here. 
Pin 
& ee / 
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Step 02 


Attach the pin of the fan to the stick, like in 
the diagram below. 


Broomstick 


ee 


Sticking Tape 


Step 03 


Cut a piece of chart paper in the shape of 
an arrow’s tail, and attach it to the other 
end of the stick. 


Use Sticking Tape 


Fin 


Step 04 


Use metal wire to attach it to the middle of 
a second broomstick, such that both sticks 
are perpendicular to each other. 


Step 05 


Using a flat rock as the base, build a 
structure (like in the picture) with the ends 
of a toothpaste box. 


Sticking Tape 


Step 06 


Poke holes through the centres of the 
boxes that make up the base. Make 
them big enough so that the stem of the 
windmill can move around. 


Step 07 


When you place the windmill in the breeze, 
the fin will turn it such that the propeller 
always faces the wind, and so will always 
spin. If the direction of the wind changes, 
the propeller will turn and face it, and 
continue spinning! 
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In the months since Wilbur Whateley’s death, Livestock disappeared, and chewed remains 

the town of Dunwich had been subjected to were found littering the narrow, winding streets 
much. Bent trees and large tracks were found of Dunwich. The Whateley house had been 

as though a strange, invisible, physical force destroyed - burnt down during a freak storm 
had destroyed everything in its path. that had now settled at the top of the hill. 


Flocks of whippoorwills had infested the 
skies above, their cackling, now a constant. 
Their wings covered what little light had 
made its way past the massive grey clouds. 


The three men from Arkham, Dr Armitage, 
Dr Rice and Dr Morgan climbed up Sentinel 
Hill. A frightened group of townsfolk 
watched the threesome ascend the hill through 
a telescope, which they passed around. 


Curtis Sawyer had seen the creature that 
these men hunted. He saw it as it emerged 
from the ruins of the Whateley house. The 
horror of what he had seen had taken 
Curtis past all coherence... 


Yi 


This vision proved to be too much for Curtis, and 
he collapsed before he could say more. He fell on 
the cool grass outside the ruin of the Whateley 
mansion into a slumber that had not yet broken as 
the men climbed the hill. 
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At the top of the hill, the three men 
stood on the topmost ridge, facing 
the altar stones, but not too close to 
them. 

The townspeople saw them raise their 
hands above their heads, swaying 

and chanting as Dr Armitage read 
words from one of Wilbur Whateley’s 
journals. 


Their chanting grew louder, and 

could now be heard by the waiting 
crowds below. The whippoorwills 

too, joined in the chorus. Dogs in 

every farm nearby started barking as 
lightning broke the clouds and flashed | 


in the purple skies. 


Without warning, came deep, cracked, 
vocal sounds which will never leave the 
ears of those who heard them. These 
sounds were not from any human throat, 
for no human organ could produce such 
acoustic perversions. 


“V6NAAIIH..YGNAAIIH... 
THELTHKH'NGHA..YOG- 
SOTHOTH..Y'BTHNK 
H'EHYE...N'GRKDLLHY 
rang the hideous croaking. 

And then, in a flash of lightning, 


the clouds parted... 


The swaying and chanting grew more 
furious, the incantation coming to a 


Sees culmination. 
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That was all. 

The assembled group, still reeling at the 
indisputedly inhuman appeal that they 

had just heard, were rocked violently by 


a lightning bolt which struck from the 
purple zenith and hit the altar stones. 


Trees, grass and the underbrush were 
whipped into a fury. The foliage wilted to 

a curious sickly yellow-green that remains a 
characteristic of Dunwich to this day. And 
over field and forest were scattered millions of 
bodies of dead whippoorwills. 
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Curtis Sawyer woke from his deep sleep, 
continuing. to speak as though he had never 
been lost to slumber. 


“THAT HALE-FACE! WITH RED 
EVES AND ALBINO HAIR LIKE 
THE WHATELEYS! IT WAS AN 
OCTOPUS-CENTIPEDE-SPIDER 
THING BUT IT HAD THE FACE 
OF A WHATELEY!” 


People remembered Old Jacob’s horrifying 
words, many years ago. 


“SOMEDAY WE'LL HEAR A CHILD 
O' LAVINNY'S A-CALLING ITS 
FATHER'S NAME ON THE TOP 
OF SENTINEL HILL.” 


Rumours abounded and stories spread about what 
had happened that season in Dunwich. But perhaps 
the truest account would come from the journals of 
Dr Armitage after his passing. 


“MEN HAVE NO BUSINESS CALLING 

IN SUCH THINGS FROM OUTSIDE - 
FORCES THAT ACT AND GROW AND 
SHAPE THEMSELVES BY OTHER LAWS 
THAN THOSE FOUND IN OUR NATURE. 
THERE WAS SOME OF IT IN WILBUR 
AND MORE OF THIS OUTSIDENESS 
FOUND IN THE THING. ONE NEEDN'T 
WONDER HOW WILBUR CALLED IT OUT 
OF THE AIR. IT WAS THERE FROM HIS 
BIRTH. IT WAS HIS TWIN, HIS BROTHER, 
BUT IT LOOKED MORE LIKE HIS 
FATHER THAN HE DID" 


-1. > .~ 
, ae 


THE END 
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by Nithila Baskaran 


Featuring the long- 
distance travellers of the 
avian world 
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Nomads 
of the Sky 


Considered to be the very symbols of migration’, Common 
Cranes or Eurasian Cranes are regular winter visitors to north and 
northwest India. Every year, an estimated 75,000 Common Cranes 
travel to Kutch in Gujarat. Though their population is relatively 
stable, they're threatened by habitat loss and degradation. These 
long-distance migrants usually arrive in Kutch in mid-September 
and leave in March/April. 


Sanderlings migrate to India in the winter, and their journey is 
one of the longest in the bird world. They are known to travel 
great distances, anywhere between 3000km and 10,000km. The 
distance from the sanderling’s breeding site to its wintering site 
almost stretches across 100 degrees latitude! Research has shown 
that it uses magnetic and weather cues to navigate. 


Mergansers (from the Latin ‘mergus’, meaning to dive, and ‘anser’, 
meaning goose) are sea ducks which feed on fish. Found across 
parts of Europe, Asia and North America, these diving ducks, also 
called sawbills because of their serrated bills, are known to move 
away when rivers and Lakes freeze in the winter. The Common 
Merganser is a resident of north India and is known to breed in 
the region. 
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GATHER AROUND, FOLKS, FOR |, 
CICADA, HAVE ANOTHER TALE OF 
[BANYAN LAGOON FOR YOU. ph6% 
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THAT'S ODD. WHAT- 
IS MAYOR BUFO uP 
TO, IN THE MIDDLE 
OF THE NIGHT? 


IN THE MORNING, GOOMA TOLD BILLOO 
AND HILSA WHAT HE HAD SEEN. 


IF HE SO MUCH 
AS STIRS, I’LL 
BE ON HIS CASE! 


— > ——— 


METHINKS OUR MAYOR 
es BUFO HAS SOMETHING 
bom | UNSAVOURY GOING ON! 
VT TTT RL) 

us LLG 
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THAT NIGHT, BUFO HAD 
A SILENT SHADOW ON_. 


42 


SO MANY 
FROGS! WHAT ON 
EARTH IS GOING 

ON HERE? 


SOMETHING THAT WON’T WORK, 
STRANGE IS YOU TOAD. I'VE 
GOING ON, SEEN THE CAVE. 
MAYOR BUFO, 
AND YOU NEED 
TO TELL US 
| | WHAT IT Is. 


Is, | DENY ALL 
KNOWLEDGE OF IT! 
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THINGS HAVE BEEN BAD 
FOR THEM FOR SOME 
TIME, AND THIS YEAR 
IT’S COME TO A HEAD. 


7 SO, WHO ARE ALL THOSE FROM THE WESTERN 
FROGS IN THE CAVE? MARSHLANDS. 


VE PUT THEM IN THE 
CAVE WHILE | TRY TO 
FIGURE OUT OTHER 
OPTIONS FOR THEM. 


THEY HAD TO LEAVE “di 
THEIR HABITATS. 

THEY CAME LOOKING |g 

FOR HELP, AND HOW | 

COULD | REFUSE? 


BUT WHAT 
| ARE THEY 
DOING HERE? 


BUT PLEASE, DON’T 
TELL ANYONE. I'LL 
TAKE CARE OF THIS. 


BUT THIS IS A GOOD THING 
YOU'RE DOING, MAYOR BuFo! 
WHY KEEP IT HIDDEN? 


HA, HA! POLITICIANS! 
EVEN WHEN THEY DO 
GOOD, THEY DON’T 
TRUST THEMSELVES! 


‘ ’ |= 4 : . >, \} Vis, . ys 
oS = a — Wa a] \ 

MASTER HU FLU LO SAY: FROG POPULATIONS IN MANY PLACES UNDER THREAT FROM 

HABITAT LOSS, PESTICIDE USE - EVEN POACHING FOR ILLEGAL DISHES IN RESTAURANTS! 


AD 
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EEEUUW! MAMI, SHE'S 
CAUGHT ONE OF THOSE 


e Once upon a time — or shall we say in [6 
ay land tar-tar away — err... In Frankfurt. Germany 

5f Pears i 

; actually — lived a little girl with very peculiar interests. 
Yon y xr 1) 

While other kids were busy rolling hoops anc 
l Cc 7] AL ¥ 1 
» sacks, Maria Sibylla Merian spent long hou 


SO eg 8 ee 


‘ - = 2 ot ~ ” ———a4 en Nee 
ee : ® By ace J3 Maria had Figured out the lifecycle of , 
- me Dy age 15, Maria nad figured out che lirecycie of 


UHHH... SO FIRST COMES THE 
LARVA, THEN THE WORM, NEXT 
THE CHRYSALIS AND FINALLY, 
THE MOTH! 


~~ 
‘ 


‘Tl rt t 1 oat 7 } 
hey would read about the pr ocess In a publication 


ten years later. 


nty 


I'VE MADE DRAWINGS OF THE VARIOUS STAGES, OF METAMORPHOSIS, 
FROM CATERPILLAR4O" BUTTERFLY. THIS DISPROVES THE SILLY IDEAS 
PEOPLE HAVB-ABOUT INSECTS. THEY DON'T GENERATE Ow OF ROTTING 
MUDLAND THEY MOST CERTAINLY ARE NOT BEASTS OF THE DEVILS! 


As a grown-up, Maria m 


cater pillar S, and died i owt 


changed into butterflies. She \ 
one of the first people to take 
; 


caterpillars seriously, and is 


f counted among the worlds first 


entomologists*. She even w 


> 
3 lt Q hi 
: book about them - Jhe Caterpillar 


Marvelous J} ransformation and Strange 


ee ips 
_ floral | 00d. 


*Folk who specialise in the scientific study of insects 
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Maria travel MEIN GOTT GRETCHEN! TODAY I SAW A MOTH 
: WITH A ONE-FOOT WINGSPAN! AND A LIZARD 
WHICH LAID BLUE, SHINY EGGS! WHO WOULD 
HAVE THOUGHT: PRETTY CATERPILLARS TURN 
INTO DRAB BUTTERFLIES AND DULL 
CATERPILLARS CHANGE INTO THE MOST 
COLOURFUL ONES! 


- Pr 


+ 


rt 


rs Apar rt from bei ing a bug-specialist, Maria we 
| rc i a! et r Ith tract 
| 
‘ painted bees, maggots, 
: 
i 


> 
eS, iguanas and plants. 


1 DON'T WANT TO PAINT PRETTY PICTURES. 
IN MY ILLUSTRATIONS, 1 SHOW THE 
NATURAL WORLD AS IT REALLY IS - THE 
LIFE CYCLES OF INSECTS, WHAT THEY EAT 
AND HOW THEY INTERACT WITH PLANTS AND 
ANIMALS AROUND THEM. 


SCOFF, SCOFF, SCOFF! 
ENTOMOLOGICAL 
CARICATURES, REALLY! 
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SOLUTIONS 


Solution to Cross Section, 
August 2012: The Case of 
XandY 


ee 


Solution to Plus Minus, 
August 2012: Open Sesame 
1 ona television game 
show and you are given 
a choice of three closed doors. 
The grand prize is behind one 
of the doors and if you choose 
that door, you win the prize. 
You pick a door. The game show 
host notes your choice but 
does not open the door. Since 
the host knows which door has 
the prize, he now opens one of 
the two doors that you did not 
pick and shows you that it does 
not have the prize. Now two 
doors remain unopened - your 
original choice and the door 
that the host does not open. 
The host now asks you "Do 
you want to change your mind 
and pick the other door?” The 
question is : Will switching your 
choice improve your chance of 
winning? 


Suppose you are a guest 


It turns out that switching 
your choice does improve your 
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chance of winning. Here’s why. 
Let's name the doors A, B and 
C. Say the prize is behind 
door A. Then there are three 
possibilities — 


1. You pick A first. The host 
opens B or Cand shows you 
that there is no prize. You 
switch to C or B. You lose. 


2. You pick B first. The host 
opens C and shows you that 
there is no prize. You switch to 
A. You win! 


3. You pick C first. The host 
opens B and shows you that 
there is no prize. You switch to 
A. You win! 


Notice that in two out of three 
cases, you win by switching and 
in one case you lose. So you 


are twice as likely to win if you 
switch your choice after the 
host opens the door. The same 
argument will hold if the prize 
is behind B or C, since there is 
nothing special about A. If you 
are not convinced, try to think 
of the modified problem of 
1000 doors and a prize behind 
one of them. Once you pick a 
door, the host will have to open 
998 doors and show you that 
the prize is not behind them. 
Follow the same logic as before, 
and | am sure you will be 
convinced that switching your 
choice is a very good idea. 


ee ee eee eee ee eee eee ee 


A bag contains 17 pairs 
y | of red socks, 17 pairs of 

blue socks and 17 pairs 
of green socks. You are asked 
to put your hand into the bag 
and pick out a number of socks 
without looking inside the bag. 
What is the minimum number 
of socks you must take out so 
that you are guaranteed to get 
at least one pair of the same 
colour? 


The minimum number of socks 
that you have to pick out is 
four. You will notice that the 
number 17 is a red herring. 
You will get the same answer 
even if you had a 1000 pairs 
each of red, blue and green 
socks. The crucial factor is the 
number of colours. There are 
three different colours. Even 
assuming you picked three 
socks with three different 
colours, as soon as you pick the 
fourth one, it has to match one 
of the previous colours. So you 
end up getting a pair! = 
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pos 

Fellow of the Royal Society: a core member of 
the Royal Society of London, one of the oldest 
societies for science 


String theory: one of the theories in physics 
that attempts to unify all forces and particles. 
It states that all subatomic particles are one- 
dimensional strings 


Diamagnetism: the property of a material to 
create a weak magnetic field in the presence 
of an external magnetic field in the opposite 
direction 


po6 
Rover: vehicle for exploring extraterrestrial 
bodies 


p12 
Latitude: an imaginary line circling the Earth, 
parallel to the Equator 


Longitude: an imaginary line circling the Earth, 
at aright angle to the Equator and connecting 
the North and South Poles 


Trigonometry: a branch of mathematics that 
deals with the angles and sides of a triangle, 
and the relationships between them 


p18 

Tropics: the region of the Earth, centred 
around theEquator and characterised by hot 
climate 


Humidity: the amount of water vapour in the air 


p20 
Biodegrade: to decompose by biological 
activity, especially by microorganisms 


p30 
Migration: the seasonal travel of birds and 
animals to find a new habitat 
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With a Bang! 


Se ee ee ee eT 
Dear Reader, 
This is my ultimate editor’s note — read it well! 


I began the Brainwave journey twenty-three issues 

ago. Since then, I’ve shown you around several of the 
treacherous back alleys and hidden roads of Science. And 
we’ve seen many strange and amazing wonders together. 
I thank you for coming along! But now I must go off alone 
to explore different avenues, leaving you with a brand 
new guide: Jayadev Calamur, another crazy nerd, who’s 
going to put this tour-bus into a quicker gear. The trip 
only gets better, so stay curious and carry on! 


In the meantime, I still have an incendiary final issue to 
chuck at you. This one’s a big-budget action blockbuster, 
teeming with all kinds of explosions. Nothing will be left 
standing by the end of it, including (but not limited to) 
chemistry labs, space shuttles, bobomerangs, eardrums, 
nostrils and an unfortunate assortment of animals. If you 
live to tell the tale, and with all your integral parts intact, 
write in and tell me how! 


The countdown has begun, and soon we must part ways 
like two halves of an atom’s nucleus. Let our fission 
radiate a gigantic wave of energy, imagination, good 
humour and sound logic. Let it be big and noisy and 
blinding. And may it consume everything in its path! 


For the last time, scientifically, 
Vinayak 
vinayak@bwmag.in 
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modification, distribution, 
transmission, republication, display 
or exploitation in any way of the 
content(s), in whole or in part, of this 
magazine is strictly prohibited. 


ACK makes no warranties or 
guaranties, express or implied, written 
or oral, as to the contents of the 
magazine, the information, materials 
or opinions, included in this magazine. 
In no event shall ACK be liable for 
damages of any kind arising as a 
consequence of using or following 
any method or formula as mentioned 
in the magazine, including but not 
limited to direct, indirect, incidental, 
punitive and consequential damages. 
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| told my therapist | was having 
nightmares about nuclear 
explosions. He said don’t worry it’s 
not the end of the world. 

Jay London 


Police arrested two kids yesterday. 
One was drinking battery acid, 

and the other was eating fireworks. 
They charged one and let the other 
one off. 

Tommy Cooper 
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Visit us at: www.bwmag.in 
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Like us on: www.facebook. 
com/Brainwavemag 


Follow us on: www.twitter. 
com/#!/Brainwavemag 
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In which we light up 
all things fiery and 
flammable and blast 
off on a pyrotechnic 
adventure 


Words tagged with a G are explained in the Glossary at the end of the magazine. 
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When scientists see a beautiful 
piece of art, they aren't simply 
awestruck, they feel curious 
and challenged. So when Dr 
Daniel Bonn of the University 
of Amsterdam, Netherlands, 
spotted 16ft-tall sandcastles 
teetering on a beach, he 
decided to see just how high 
and thin a sand column could 
go before it collapsed. Dr Bonn 
and his team started by figuring 
out how much water was 
needed for the sand to hold 
itself together. They found that 
water actually glues the sand 
particles together by forming 
water bridges between them. 
After sweating it out on the 
beach and in the Lab, Dr Bonn’s 
team struck upon the perfect 
recipe to build taller, stronger 
sandcastles. Too much water, 
they decided, led to a landslide- 
like situation. The optimum 
water content for a strong 
structure was actually a modest 


Image by Stéphane Moussie 


1%. Now we can go forth and 
build our own fancy sandcastles 
(rather than knocking down 
those that are better than ours 
out of sheer envy!). We have 
just one question — does the 
1% formula also include all the 
sweat that drips onto the sand?! 
via Scientific Reports 
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+ Young and Brainy Forever 
For years, scientists have 

been studying the causes of 
degeneration and memory 

loss which occurs in old age. 

An ageing brain loses neurons, 
which leads to the thinning 

of the cortex (the outer layer 
of the brain responsible for 
memory and thinking). Figuring 
that degeneration in old age 

is normal, researcher Emily 
Rogalski from the Northwestern 
University Feinberg School of 
Medicine, USA, took a novel 
approach and studied the 
brains of those aged people 


Cortical neuron image by Gerry Shaw 


who had retained their 
memories. And was she in for a 
surprise! Although her subjects 
were old, their brains were not. 
In fact, the brains of some of 
these 80-year-olds resembled 
a perfectly healthy 50-year- 
old brain. In some cases, they 
had cortices which were even 
thicker than those of younger 
subjects! Rogalski believes that 
studying the brains of super- 
agers, as she terms them, could 
give us clues about how ageing 
really works, and what we can 
do to slow it down. Studies 

of this kind can also help 
scientists find ways to prevent 
the onset of Alzheimer’s, a type 
of dementia which strikes those 
above the age of 65. 

via Journal of the International 
Neuropsychological Society 
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2 | Teeny-Tiny Sea 
Tiny zebra danio fish eat tiny 
larvae’. They swim among tiny 


plants and breathe through tiny 


mouths. Naturally, they must 
also live in a tiny aquarium! 
And who better to build 
them one than the not-so- 
tiny Russian artist, Anatoly 
Konenko. Famous for making 
miniatures, Konenko holds a 
Guinness record for creating 
the world’s smallest book 
(measuring 0.9mmx0.9mm)! 
His aquarium for the zebra 
danio fish is only 30mm long, 
24mm deep and 14mm wide, 
and holds two teaspoons of 
water! But don’t be under the 


would leave the healthy 
cells untouched (unlike 
chemotherapy®, which is non- 


specific and harms healthy cells 
in the cancer-treating process). 


While medical researchers 
believe it will be years 

before the treatment can be 
administered on humans, they 


think that the idea is a workable 


one. Tests conducted on mice, 


using this method, showed that 
the cancerous cells disappeared 


completely. 


Elsewhere, 15-year-old Jack 
Andraka from Maryland won 
the Gordon E Moore award at 
the recent Intel International 


Science and Engineering Fair. 
He earned a $75,000-reward 
for coming up with a test to 
detect pancreatic cancer. 
Most people suffering from 
this disease die within a 

year of being diagnosed. The 
reason is that this particular 
cancer is hard to detect, and 
is usually found after it has 
progressed significantly. But 
the method that Jack has come 
up with — involving detecting 
an abnormal protein whose 
presence points to pancreatic 
cancer — holds hope for the 


future. The diagnostic method's 


success rate with rats has been 
100%! 


— 


impression that it’s too small 
to decorate. The aquarium is 
incredibly detailed, complete 
with miniature plants, 
diminutive, multicoloured 
stones and even a little net to 
transfer the fish in. It’s a whole 
teeny-tiny ecosystem! 

You can check out more of 
Konenko’s work at konenko.net. 
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Ed kids Against Cancer 
Seventeen-year-old Angela 
Zhang from Cupertino, 
California, recently received 

a $10,000-scholarship when 
she won the Siemens Science 
contest. Her prize-winning 
idea? A possible cure for 
cancer! In her paper, Angela 
created a nanoparticle® capable 
of detecting cancer cells. 

She suggested that if cancer- 
fighting medicine was added to 
these particles, the medicine 
could be administered only 

to the cancerous cells. This 
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Freaky Flexagon 


A mathematical toy that ts sure to fox you 


To make a flexagon, you will need: 

« A rectangular piece of paper, in which the 
breadth is exactly half of the length 

* Aruler 

* A pen/pencil 


Method: 
1. Fold the long edges of the rectangular paper 
towards the mid-line. 


3. Draw diagonal lines as shown in the picture, 
and make creases along each of these lines. 
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by Arvind Gupta 
(www.arvindguptatoys.com) 


2. Now fold the length into eight equal sections. 


4. Turn the paper over, and fold the two ends 
into each other in such a way that two of the 
eight sections overlap. The resulting shape 
will resemble a prism. 


ADUINY| YSAWOS :yJOMUY 


5. Next, fold the half-diamonds inward at 6. Allow the rest of the structure to collapse 


both ends. along the creases. 
Top view 
| 
7. Keep rotating, and the flexagon will keep 8. You can even draw on it to make it cooler and 
changing its shape with ease! more interesting. & 


$ % 
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playing with scraps of paper and What Makes Flexagons So Cool? 


Flexahedra! folding them into random shapes. 

Flexagon enthusiasts (yes, we Along with his friends Bryant 1 Think about it. Not fifteen 

EUR Tuckerman, Richard Feynman and minutes ago, this toy was just a 

SRR CUCRM  John Tukey, he forms a Flexagon regular sheet of paper. Did you 

hypothetical four-dimensional Committee, which makes detailed ever imagine that you could 

figure that consists of 3D studies and diagrams, and bend, twist and turn a piece of 

structures hinged together. discovers new types of flexagons paper, and make it tell you a 

Think of a flexagon made of with varying number of sides and story without making a single 

three-dimensional paper, faces. tear in it? 

and you'll come close to 

a ARLE 1959: Mathematics and science 2 Because of the flexagon’s 

confounding idea! writer Martin Gardner introduces rotating property, it is used 

the flexagon in the first instalment to depict processes like the 

Flexy Time of ‘Mathematical Games’, a food chain and the life cycle 
1939: Arthur Stone, a British recreational maths column in the of butterflies. Can you think 
mathematics student from magazine, Scientific American. After of anything else that can be 
Princeton University, accidentally this, the mathematical toy becomes illustrated with it? 


discovers the flexagon while popular with lay folk as well. 
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Suchit Murthy wants 
to know, “Why do we 
dream when we sleep?” 


ccording to many 
A teachers, students are 

capable of dreaming 
even while sitting in class 
with their eyes wide open. 
But we will explore this 
amazing phenomenon some 
other time. 


One theory is that dreams 
help us prepare ourselves 
for situations we encounter 
in daily life. Direct evidence 
for this idea comes from 
experiments involving 
animals. The most vivid 
dreams occur during a phase 
of sleep called REM (short 
for rapid eye movement), 

in which the muscles are 
completely relaxed. Asa 
result, they’re unable to 
move. Researchers modified 
the brains of cats and dogs 
so that they could move their 
muscles during this phase. 
The result was that these 
animals started to act out 
their dreams. They were 
mostly stalking animals, 
running, and doing other 
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things that cats and dogs 
usually do. So, if youw’re 
dreaming about writing 
an exam or missing a bus, 
you could think of it as a 
rehearsal for waking life. 


Almost all of us have dreams, 
even if we don’t always 
remember them the next 
morning. People who are 
blind from birth also have 
dreams involving sound, 


smell and touch. The few 
people who don’t dream (a 
condition caused by changes 
to the brain) tend to wake up 


often and don’t feel rested 
after sleep. 


Dreams can also lead to 
brilliant ideas. Plenty of 
books, poems, paintings 
and scientific discoveries 
have been inspired by 
nightly dreams. Elias Howe, 
who invented the sewing 
machine, was unable to 
figure out the nitty-gritty 

of how its needle had to 

be threaded. Around this 
time, he had a nightmare in 
which he was captured by 
tribesmen waving spears 
with holes at their tip. When 
he woke up, Howe knew he 
had to position the hole 
through which the thread 
would pass, at the tip of 

the needle and not its base. 
Closer home, mathematician 
Srinivasa Ramanujan 
claimed to see entire 
equations in his sleep. He’d 
wake up, write them down, 
and try to prove them. 


Perhaps more importantly, 
dreams allow us to make up 
stories around the morning 
alarm and keep on sleeping. 
How boring would life be if 
we couldn’t sometimes fly 
around town or ride to work 
ona pink camel? & 


If you want to ask Srinath 
Perur a question, write to us at 
brainwave@ack-media.com 
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EXPLODING FROM 
EXAM STRESS? 


IS YOUR ALARM 
CLOCK A TIME BOMB 
IN DISGUISE? EASE 
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COOLEST 


by Rahul Nayar 


Explosions are big, loud 
and messy. They set 
stuff on fire. So they’ve 
got to be bad, right? 
Actually, that depends. 
An explosion releases 

a ridiculous amount of 
energy in the blink of 
an eye. Being able to do 
that can be very useful 
sometimes! Here’s our 
list of the world’s seven 
coolest explosions. 
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EXPLOSIONS 
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1. Creating the Universe which then turns the wheels 
The Universe — every star of your bus. Explosions take 


in the night sky, every stone you to school. Really. 
stuck in your bicycle tyres, 


every whiff of the air you 3. Sending people to space 
breathe — was created by the | Every now and then, 
explosion of all explosions: scientists pick up a few brave 
the Big Bang. Scientists men and women, strap them 
believe that some 13.75 into astronaut suits, and 
billion years ago, all the shove them into a metal can 
matter in the Universe was bolted to the top of a gigantic 


scrunched into anincredibly — cylinder called a ‘rockev. 
tiny, ridiculously hot dot. This Then they fill the cylinders 
point suddenly exploded, and with a dangerous mix of 
the matter inside was flung liquid oxygen and fuel, and 


out, forming stars, galaxies, detonate the mixture. The hot 
planets and moons. The gases come roaring out of the 
Big Bang was literally the rockets exhaust‘, forcing the 


biggest explosion ever. And metal can up, up, up... out of 
you wouldn’t exist if it hadn’t the Earth’s atmosphere, and 


happened! into space. Yes, exploring 
outer space is possible, thanks 

2. Driving to school to a huge explosion. 

Ever peeked under the hood 

of your school bus? The 4. Shutting burning oil wells 

internal combustion engine Petrol comes from oil wells 

that pulls automobiles along - deep holes that are drilled 

works by mixing diesel (or into the ground so that the 

petrol) with air inside a set oil underneath can be pulled 


of small cylinders, squeezing up. Sometimes, things go 
this mixture and then blowing wrong, and the wells catch 
it all up. The gases released in fire. Then, specially trained 
this explosion slam down ona_ firefighters place explosives 
piston’, which turns a crank‘, near the well, and blow it 
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up. The explosion uses up 
all the oxygen in the air near 
the well. Fire cannot survive 
without oxygen. And so the 
explosion snuffs out the fire, 
allowing firefighters to shut 
down the oil well. 


5. Saving the Earth from 
giant asteroids 

Remember dinosaurs walking 
around the Earth? No? That’s 
right — they were completely 
wiped out 65 million years 
ago when a giant asteroid® hit 


our planet. But what would 
we do if another asteroid 
was on its way over, say next 
month? The plan is to blow it 
to smithereens by lobbing a 
massive nuclear bomb at it. 
But scientists would have to 
do this carefully as nuclear 
bombs are tricky. 


6. Demolishing rickety 
buildings 

A badly-constructed building 
can get dangerous as it gets 
older: it could collapse and 
hurt people. So how do we 
get rid of it? Well, by setting 
up a controlled explosion. 
Engineers study the building, 
and then strap explosives 

to specially selected parts 

of it. When the explosives 
detonate, they do so ‘gently’, 
such that the rubble falls 
ever so neatly, within the 
compound. And we now have 
space for a new building! 


7. Making you happy at 
Diwali 

Fireworks are the funnest 
explosives! Invented by 
clever Chinese scientists in 
the tenth century, they are 
filled with simple explosives 
and materials that burn in 
different colours — copper 
burns blue, strontium burns 
red and potassium burns 
violet. Fireworks are used 
as part of festivals, Olympic 
ceremonies and New Year 
displays. Explosives help us 
celebrate with a bang! & 
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by Sunando C 


WHEN HE WAS A BOY, RISH/ SETH WAS 
ALWAYS SO FULL OF ENERGY THAT HIS 
MOTHER USED TO WORRY THAT HE 
WOULD EXPLODE! AS HE GREW OLDER, 
A COMBINATION OF MEDITATION AND A 
GOOD DIET HELPED RISH/ HARNESS HIS 
INTERNAL ENERGIES IN AMAZING WAYS, 


RISH/ NOW HAS THE ABILITY TO TAKE THE POTENTIAL 
ENERGY STORED IN ANY OBJECT AND CONVERT /T TO 
KINETIC ENERGY, THUS CHARGING THAT OBJECT WITH 
HIGHLY EXPLOSIVE RESULTS, 


POTENTIAL ENERGY /$ ASSOCIATED WITH THE SET OF 
FORCES THAT ACT OW A BODY IN A WAY THAT DEPENDS 
ONLY ON THE BODY’S POSITION IN SPACE, 


THE KINETIC ENERGY OF AN OBJECT /S THE ENERGY /T 
POSSESSES DUE TO MOTION, /T /S THE WORK NEEDED TO 
ACCELERATE A BODY OF A GIVEN MASS FROM REST 70 A 
STATED VELOC/TY, HAVING GA/NED THIS ENERGY DUR/NG 
ITS ACCELERATION, THE BODY MAINTAINS THIS KINETIC 
ENERGY UNTIL ITS SPEED CHANGES, 


KNOWN AS KABOOMERANG, THE 

OWLY LIMITATION TO RISHI’S ABILITY IS 
THE TIME REQUIRED TO CHARGE THE 
OBJECT, THE POWER OF HIS EXPLOS/ONS 
IS DEPENDENT ON THE MASS OF THE 
OBJECT HE I$ CHARGING, FOR EXAMPLE, 
A CHARGED BOOMERANG EXPLODES WITH 
THE FORCE OF A GRENADE, 


TICK-TICK-TICK-TICK 
KABOOMERANG! 
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Make your own air-worthy, carbonated rocket with 
vinegar, baking soda and a toothpick! 
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by Chaitanya Krishnan 


Caution! Step 02 

We would like to warn you that this DIY activity 

may be dangerous. But then the fireworks you Use a compass to poke a small hole in the 
play with during Diwali are far more dangerous lid. A toothpick has to be fitted into this 
anyway. Regardless, do this outdoors. hole, so don’t make it too big. 


You will need: 

A plastic container with a tight lid, a smaller 
container that fits inside the bigger one (even a 
paper cup will do), three tablespoons of baking 
soda, 200ml of vinegar, thick paper, a toothpick 
and a geometry compass 


Step 01 Step 03 
Fill the larger plastic container with vinegar. Put baking soda into the smaller container 
Leave some space for the smaller container and let it float on the vinegar. Carefully put 
to be placed inside. the lid back on the container. Screw it on 
tightly. 


Baking 
Soda 


Vinegar 


ai 
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Step 04 Step 06 


Take a toothpick and make sure it can fit Fit the sharp end of the rocket into the pin 
into the hole we've made. If it doesn't, hole, and it is ready for launch. 

sharpen it with sandpaper. It should be an 

airtight fit. 


Step 05 


The pointed end will be the back of our 
rocket. So fashion some fins for it using 


thick paper. Make a cone out of the paper Step 07 
and attach it to the other end. Colour them 
as you like. Give the container a good shake, so that 


the baking soda falls into the vinegar. 
The chemical reaction will produce CO, 
which will build up pressure in the sealed 
container. Until it’s high enough to shoot 
out the rocket! 

Paper 


Paper 
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by Aparna Kapur & Anuranjini Singh 


THE EXPLOSIVE STORY 


his is a true story from ancient China. 
T The year was 200BCE. People were 

gathered around a fire. When it started 
dwindling, someone threw in a bamboo stick 
thinking it would ignite the flames, like dry 
wood. It didn’t. Instead, it sputtered, sizzled 
and finally exploded with a loud bang, 
making everyone jump out of their skins. 
What happened was that the pockets of air 
in the porous bamboo stick became hot, and 
expanded when thrown in the fire. This built 
up pressure, resulting in a mini-explosion. 
Hmmm, the frightened folk around the fire 
thought: this is the perfect way to scare off evil 
spirits that are eating our fields and families! 


Meanwhile, Chinese alchemists® had been 
looking for recipes to make life infinite or 
convert iron to gold. In the process, they 
had also discovered several combinations 
of chemicals that did not go well together. 
Proof of this was blistered hands and 
eyebrow-less faces. Pretty soon, these 
interesting flammable combos were added 
into the now-popular burning bamboo stick, 
causing louder explosions, bigger flames, 
and bits of bamboo to fly everywhere. The 
status of this Chinese invention was then 
upgraded from spirit-banisher to warfare- 
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companion. One particularly successful 
mixture was a combination of sulphur, 
charcoal and potassium nitrate, now known 
as gunpowder - the hero of all explosives. 


gine! 


MAKING A BANG 


Most firecrackers today are filled with 
gunpowder, also known as black powder. How 
are they made? Machines rapidly make tubes 
of compact, stiff and tightly-rolled paper. 
Structures made up of a bunch of these tubes 
are then assembled. One side of this structure 
is sealed with clay (so that the tubes are sealed 
off at one end). Next, a sheet of paper is glued 
on to the other side of the structure, and holes 


are made over each tube. The tubes are filled 
with gunpowder and a fuse’ is inserted into each 
of them. Finally, they are sealed from this end 

as well. To make a string of crackers that burst 

in continuous succession, the firecrackers are 
connected with a common fuse. 


BEHIND THE BOOM 
The recipe for black powder has remained the 


same for centuries! Basic gunpowder is made 
of 75% saltpetre (or potassium nitrate), 15% 


charcoal and 10% sulphur. Sometimes, powdered 


aluminium is added to the mix to create a bright 
flash when the cracker bursts. 


————@ il 9) 9) 
Aluminium 


~ Charcoal 


Saltpetre is rich in oxygen and makes the 
gunpowder burn faster, and the crackers burst 
louder. The oxygen released when saltpetre 
burns, reacts with the carbon in the charcoal 
to form a compound which burns easily. The 
sulphur, apart from burning as a fuel, lowers 
the temperature at which the gunpowder gets 
ignited, increasing the rate of combustion 
(the speed at which a substance burns). 


0048: 
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When the fuse is lit, it ignites the gunpowder 
inside the tube. The reaction releases gases, 
causing the pressure to build up and the paper 
tube to explode. © 


“_ <BANG! 


BEWARE! Firecrackers are extremely dangerous and 
we strongly advise you to handle them only under 
supervision. They are made by skilled professionals 
and whipping them up in your room is out of 

the question. CONSIDER YOURSELF WARNED! 
Crackers are also harmful to animals, especially dogs 
and birds. So use them sparingly and responsibly. 
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by Albert Robida, 1882 
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This 19th century picture by illustrator and 
caricaturist Albert Robida shows a futuristic 
Paris where people whiz around in airplanes 
after an evening at the opera. Look closely, and 
you will see assorted fleets of aircraft roaming 
the skies, from buses and limos to police 
patrol planes and private planes. Also, all the 
airplanes resemble flying fish! 
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h HEAR HERE? 


by, PRABHA MALLYA 


A tree falls in a forest. 
Does it make a sound? 


ip 


The tree causes the air 
surrounding it to vibrate 

as it falls. These vibrations 
travel through the air. Your 
ears pick them up as audible 
sound. Clearly, you need 


ms o « — 


functionin, aR : ' 
brains and air to perceive any Meanwhile, in the eerily quiet vacuum 
kind of sound. of space, a mission to Mars suffers a 


serious, silent, bone-shaking jolt. 
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Just in time, } 
the cae pod 

carries the crew 
safely towards 
a space station 
near the Earth. 
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The ship explodes quietly in 2..- 
the vacuum. There is a brief Cn % 4 o 
flash of light. Fast-movin ; BS. 
radiation, hot gases and debris | ° 3 


blossom outwards in straight 

lines. These keep moving till they 

lose energy or get deflected by 

other objects in space. 2 Fe 
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Somewhere on Earth, a tree falls. 
’ e 4 J 
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Dr Guruswamy Kumaraswamy 
is a chemical engineer at the 
Polymer Science and 
Engineering Division at the 
National Chemical Laboratory 
in Pune. His daily work involves 
researching the mysterious 
world of polymers and their 
chemistry. We quizzed him 
about accidental lab explosions, 
fiery chemical eruptions and 
other such bombastic stuff. 
This is what he had to say: 
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BLOwW-UP 
by Aparna Kapur 
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What is the one thing everyone 
should know about chemical 
explosives? 

An explosion of any kind 
involves a very rapid release 
of energy. The big difference 
between burning (for 
example, while cooking at 
home) and an explosion is 
the rate at which energy is 
released. 


Chemistry labs in cartoons 
involve a fair amount of 
explosions, usually leaving 
the faces of the characters 
blackened! Do such accidental 
explosions really happen? 
Accidental explosions 
definitely can happen. All 
the safety rules we routinely 
follow in chemistry 
laboratories and companies 
today are aimed at 
minimising the possibility 

of these explosions. One 
incident that I remember 
vividly is when I was in the 
gth standard in school. Our 
chemistry teacher showed 
us how to prepare hydrogen 
by adding acid to metal. 
Unfortunately, there was a 
leak in the glassware she was 
using to collect the hydrogen 
— it mixed with the air and 


ignited explosively when 

it came in contact with the 
flame. Not surprisingly, it 
woke up the whole class, and 
several of us became a lot 
more interested in chemistry 
than we had been. Nothing 
like a (thankfully small) 
explosion to get school kids 
curious about chemistry! 


What precautions do you take 
while working with explosive 
chemicals? 

Explosions happen under 
some experimental 
conditions. For example, 
while mixing certain kinds 
of fuel/oxidants. Some 
chemicals have so much 
chemical strain in them that 
they explode even when 
touched with a feather. You 
can see a nice video of this 
sort of thing in the ‘Chemistry 
Comes Alive’ section of the 
American Chemical Society 
(hitp://go00.gl/w3zDh). 


The precautions we take 

are basically to prevent 
conditions where explosions 
occur, or to make sure that 
the explosion is only as 
small as is necessary, and is 
contained. & 
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Dogs of War........ 
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History has seen much 
cruelty done to animals 
in the name of progress. 
The worst of this happens 
during wartime. In this 
edition of ‘Evil Science’, 
we look at how animals 
have been used as a 
delivery mechanism for 
bombs. If violence and 
brutality upsets you, you 
won't like what you read 
in this article. 


Doggy Mines 

During World War I, the Russian army 
lost many soldiers to German tanks. These 
were heavily armoured and fortified with 
devastating guns, making them nearly 
impossible to get past. But they had one 
major weakness: their chassis°. The tanks 
had been armoured all around, but not 
underneath. Now all the Russians needed 
to do was place their bombs under German 
tanks. But this was easier said than done. 
Human lives were lost by the dozens. 


In their desperation, the Russians began 
training dogs to dive under tanks by using 
food to entice them there. Out on the 
battlefield, they would be made to repeat this 
exercise while outfitted with a special canvas 
harness carrying explosives. Once they were 
under an enemy tank, a lever would set off 
the bomb. 


But the plan backfired. Most of the anti-tank 
dogs were so frightened by gunfire that 
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they ran back into the Russian trenches, 
detonating the explosives there and killing 
their own masters. Some dogs were shot 
dead by the Germans, and a few got confused 
and dove under Russian tanks that were 
more familiar to them. 


The failure of this experiment could be 
called poetic justice. Then again, what 
poetry is there in blowing up your most loyal 
friends? & 


Bat bombs 

WWII also saw the US forces trying to train 
bats — made to wear vests filled with timed 
explosives — to fly into Japanese buildings. 
This too failed when the bats flew back into US 
tankers instead. 


ae! ee 


Donkeys of Chaos 

In recent years, bomb-laden donkeys have been 
deployed by Taliban terrorists against armies as 
well as civilians in the Middle East. 
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by Shalini Srinivasan 


nce upon a time (a time not very 

far from your time and mine), the 

Tumblytee found itself on the surface 
of a little blue-green planet, looking down at 
a town. 


The Tumblytee, in case you’re wondering, 
is a spaceworm, a sound — arhyme on your 


tongue, a song in your head, even a throb The children bounced and spun around in 
in your blood — that floats through time and their game. They sang an ancient song: 
space, looking for someone to eat. When 

it finds you, it enters through your ear and Stay away from the Tumblytee, 

attaches itself to your mind. Then it feeds The Tum-blee-tee, the Tum-blee-tee, 

off you, as you pulse to its sound, until you Close your ears to the Tumblytee 


are no longer you. By the time it is done, you Or you will soon be not a me. 
aren’t even much of a someone else. 
You won't be an I, a he ora she, 


At our particular point in time and space, Or even an it, a them or a we. > 
the Tumblytee descended on the town like a Oh run away from the Tumblytee = 
purple mist, rumbling lightly. It was hungry. Or you will soon be not a me. = 
And there, smelling fresh, delicious and S 
carbon-y, were children! It hurried towards Horrible creatures, thought the Tumblytee, g 
them, its thousand tongues trembling with with their stupid rhymes and spinning S 
hunger. games, making sure it couldn’t eat them! 8 
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Perhaps it needed a new planet? These 
children had gotten wise. Then it sensed 
someone who wasn’t singing. A small girl 
was walking down the road, a litthe away 
from the others. Her name was Pramila and 
she was very grouchy, but the Tumblytee 
didn’t know this. So it swooped in through 
her ear, humming with joy. 


When it got inside, it had its first shock — she 
didn’t seem to like its deliciously addictive 
hum. She was so busy being bad-tempered, 
she didn’t notice its tune or beat or the 
delicate sway it tried to put into her walk. 


What Pramila was really grumpy about was 
her little brother Rohit. He had borrowed 
her cycle and fallen into a ditch. He was 
scratched and somewhat battered, but the 
cycle was ruined. Its front wheel was twisted 
and the handlebars were broken. Their 
parents hadn’t even yelled at him! They had 
only said they were glad Rohit wasn’t very 
hurt. Rotters, all of them! 


When Pramila finally stopped brooding, the 
Tumblytee had collapsed with boredom and 
hunger. Sensing a pause, it started humming. 
It began weakly, a haunting tune that 

danced through Pramila’s blood. Children 

all over time and space had become obliging 
Tumblytee-meals when they heard this tune. 
Not Pramila. 


As soon as Pramila heard the lilting tune, she 
stiffened. No song was going to cheer her 

up when she wanted to nurse a grudge. She 
started to sulk again, with a furious and petty 
rage. Her head brimmed with (sometimes 
imagined) hurts Rohit had done her. There 
was the time he ate the last chocolate in the 
house... 


The Tumblytee shuddered. It crawled to 
Pramila’s ears, weak with hunger, hoping to 
escape and find another victim. But Pramila 
had closed her ears quite thoroughly. Her 
thoughts continued to be nasty and dull. The 
Tumblytee wouldn’t have minded so much 

if she was angry about something exciting. 
If Rohit had killed someone, or usurped a 
throne, or cut off the wings of her dragons, it 
wouldn’t have minded. In fact, the Tumblytee 
thought furiously, Rohit might’ve at least 
stolen that beastly chocolate when Pramila 
was actually hungry. 


In desperation, the Tumblytee twisted into 
the seventh dimension. It breathed deeply, 
taking in the sweet empty silence of space. 
No Pramila, no Rohit, no horrid planet. It 
swirled wide, weak, but profoundly peaceful. 


As it wafted across space and time, it sensed 
a tiny, purplish planet. It sent forward its 
tongues. They tasted the faint juicy tang 

of friendly copper-based life forms. The 
Tumblytee swooped. & 
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Tracking the exploits of Curiosity on Martian terrain 


he mysteries behind our 
T neighbouring planet, 

Mars, could be solved 
soon, thanks to a laser-wearing, 
robotic rover called Curiosity. 
Recently launched by NASA, it 
is currently parked on Mars ona 
23-month mission. 


Why is Mars such a mystery? 

= Several theories suggest that 
there is a possibility of life 
on the planet. 

= Other theories propose that 
certain microorganisms, 
which thrive on methane, 
grow on Mars. But this hasn't 
been proven scientifically. 


hy, 


by Jayadev Calamur 


There is water on Mars 

due to the high availability 
of carbon dioxide in its 
atmosphere. However, it is 
not like the water on Earth as 
it’s formed by the melting of 
dry ice (solid carbon dioxide). 
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What is Curiosity? 


Curiosity is a mobile science 
laboratory. 

It has six wheels and a laser 
instrument on its forehead. 
It will study whether life can 
be supported on Mars, the 
evolution of its atmosphere, 
and also analyse the planet's 
surface. 

The land rover hopes to 

do all of this in 23 months. 
Actually, it doesn’t have 

a choice, as that is the 
estimated duration of NASA's 
mission. 


When did it land? 
* Curiosity landed inside 


the Gale crater on Mars on 
August 6, 2012, eight months 
and 12 days after it took off. 
It took seven minutes to land 
successfully. 

Scientists who were part of 
the mission said that these 
seven minutes were the most 
nerve-wracking of their lives. 


What do we already know 
about Mars? 


It is almost the same size as 
Earth. 

The main gas on Mars is 
carbon dioxide (25%); other 
gases include argon and 
methane in minor amounts. 
The red colour of the planet 
is caused by the presence of 
iron oxide, or rust. 

We still have a lot more to 
learn about Mars as most of 
the theories surrounding it 
have not yet been proven 
experimentally. 


Why are there no cats on Mars? 
Because Curiosity will kill them. 


by Aparna Kapur 
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The true story of how 
one heroic man grew a 
whole forest 


ee eee ee ee eee 


olai Woods, off 
the Brahmaputra 
river in Assam, is a 


thriving 1360-acre forest. It 
is home to migratory‘ birds, 
insects, elephants, deer, and 
endangered animals like 
tigers and rhinoceroses. But 
would you believe it? A little 
over thirty years ago, this 
space was a barren, sandy 
stretch of land instead of 
the lush forest that it now is. 
What’s even harder to believe 
is that the force behind this 
dramatic turnaround is one, 
lone man. 


In 1979, 16-year-old Jadav 
Payeng (nicknamed Molai) 
stumbled upon a sandbar‘’, 
550km from Guwahati 

in Assam. He asked the 
forest department whether 
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anything could be grown 
there, and it recommended 
bamboo. So Payeng planted 
it, and tended tirelessly to 
the tender shoots and the 
infertile land they grew on. 
Soon, he was the proud dad 
of a bamboo grove! 


kb What's even 
harder to believe is that 
the force behind this 
dramatic turnaround is 
one, lone man. AA 


Payeng was completely 
invested in his project. He 
left home to live on the 
sandbar and soon developed 
a thorough understanding 
of the mechanics of nature. 


Molai decided that the grove 
was ready for trees. He 
planted seeds and saplings, 
and watched over them day 
and night, watering them, 
pruning them and looking 
after their every need. Later, 
he transferred red ants to 
complete the ecosystem, 
because he’d learned that 
they improved the soil’s 
properties. 


Today, Molai’s project has 
turned into a flourishing 
habitat in the middle of the 
Brahmaputra where nature 
grows wild. So what’s the 
difference between barren 
land and a forest complete 
with animals roaming about, 
reptiles slithering around 
and birds nestling in trees? 
One man. & 
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by Veena Prasad 
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ACROSS DOWN 
4. Shock wave caused by an explosion (5) 1. Large projectile-firing weapon on wheels 
5. Recover (4) (6) 
6. He invented dynamite (5) 2. Bombard (5) 
7. Heavy metal used to manufacture 3. Anuclear explosion creates a mushroom 
explosives (4) ____ inthe sky. (5) 
9. Guano used in explosives is really this (4) 4. Little __: the first atomic bomb used as a 
11. Distance that a ballistic missile can travel (5) weapon (3) 
13. A____ bomb goes tick, tick, tick... BOOM! (4) 8. Explosions release enormous amounts of 
14. Inert gas used to create flash for this (6) 
photography (5) 9. A___ bomb is dynamite mixed with 


radioactive material. (5) 
10. Environment-friendly (5) 
12. Firearm (3) 
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Send us your completed crosswords and give us your feedback! Write to brainwave@ack-media.com. 
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They Sure Gan 
Pick Em! 


by Vinayak Varma 


noses, and other scientists who’ve 

studied the stuff that comes out of 
noses. Then there are the scientists who’ve 
studied adults who pick their noses, and 
those who’ve studied the behaviour of kids 
who sometimes tend to stick their fingers 
into their noses to pick the stuff that comes 
out of them. 


T here are scientists who’ve studied 


Until Dr Chittaranjan Andrade and Dr BS 
Srihari came along, though, there’s never 
been a scientist who’s properly dug into 
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society’s moist places where all these gross 
people and things exist at once. So that’s 
precisely what these two guys went and 
did. They got hold of 200 adolescent school 
students in Bangalore and observed the 
way they dug their noses. In the annals of 
disgusting research, this study was among 
the very disgustingest. Here’s a yucky, sticky 
and perfectly round little sampling of its 
many findings: 
« Half the research subjects dig their noses 
four or more times in a day, while 7.6% 
pick them more than 20 times in a day. 
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* Most kids dig with their fingers, while 


some use tools like tweezers and pencils. 


" 4.5% of the 200 confessed to eating their 
nose goo. Bleargh! 

= 25% experience occasional nosebleeds 
because they pick their noses so often. 
Ouch! 


By the end of it, the two doctors arrived at 
this wise conclusion: that nose-picking is 
common in adolescents. (We would never 
have guessed!) 

Here’s how you can continue this research: 
the next time you catch one of your friends 
with a finger up his or her nostril, sit still, 


WN 1996, THE IG NOBEL 
AWARD* FOR PHYSICS WAS 
GIVEN TO ROBERT 
MATTHEWS FROM ENGLAND 
FOR DEMONSTRATING THAT 
A PIECE OF TOAST THAT 
FALLS FROM A TABLE 
OFTEN LANDS ON THE 
BUTTERED SIDE. s 


| 
| 


HE MADE CALCULATIONS TO SHOW THAT THE WAY 
TOASTS FALL ISN'T A MATTER OF CHANCE. FACTORS 
LIKE THE HEIGHT OF A TABLE AND THE SIZE OF THE 
BREAD ALL PROVE THAT ODDS ARE IN FAVOUR OF 
THE TOAST LANDING BUTTERED-SIDE DOWN. 


watch carefully, ask detailed questions and 
take notes. Tell them it’s for science! 


The 2001 Ig Nobel Prize was presented to Dr 
Andrade and Dr Srihari from the National 
Institute of Mental Health and Neurosciences 
(NIMHANS), Bangalore, for their vile but 
valuable contribution to the field of Public 
Health. 


Did you know? 

Compulsive nose-digging is called 
‘rhinotillexomania’. In Latin, this means that 
if you dig your nose too hard, you’ll end up 
looking like a rhino. & 


LET'S ALL PAISEATOAST TO. 
| EDWARD MURPHY! 


*The Ig Nobel awards are given annually to honour achievements that 
“first make people laugh, and then make them think”. 
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information. The data is all 
there, but | have to weed and 
sift through it to make the right 
connections. Obviously, | need 


‘ help! So read on and help me 1. My mother’s name is Yamini, 
by Radha HS figure out my family tree from and she loves the fact that 
the information Ajjamma has Ramaswamy’s daughter 
have been asked to plot provided. shares the first letter of her 
| my family tree as a school name with her. 
assignment-—eitheronthe § Ajjamma told me about my 2. Ramaswamy’s sister gave 
maternal or paternal side. My mother’s grandparents, and birth to Srinivas. 
parents are busy, and | have their two children, who both 3. Subhashini has a female 
no grandparents. So it was got married and had two cousin. 
simpler to ask Ajjamma. She children each. That added up 4. Goda married Prakash. 
had brought up my mother, to ten people. Their names 5. Subhashini is neither a blood 
and is an endless storehouse are: Yashoda, Ramaswamy, relative nor a cousin of 
of information about all things | Goda, Prakash, Srinivas, Yamini, Prakash's. 
family-related. The problem Shamanna, Meera, Subhashini 6. Meera was Srinivas’s 
is her quirky style of sharing and Susheela. ancestor. & 
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Send in your answers to brainwave@ack-media.com. The solution will be revealed in the next issue of Brainwave! 
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1. The numbers 1 through 20 are written in a row. Two players 
take turns putting plus signs and minus signs randomly, between i 
the numbers. When all such signs have been placed, the final ‘= 
sum is calculated. If the sum is even, the first player wins and if 
the sum is odd, the second player wins. Would you like to be the 


first or second player? by Dr Sukanya Sinha / 
Curiouscity 


2. Can you figure why one square is missing in the picture below ? 


ee eee eee ee eee ee ee ee ee 
Email your answers to brainwave@ack-media.com and look out 
for the solution in the next issue of Brainwave. Happy puzzling! 


October 2012 45 


regi” | 
THE COOLEST 


ee 


SHADES OF 


eee eee eee ee eee eee ee ee 


TREM ALL 


Se 


by Payal Dhar 


- _ _ 
77 FLL) 


\( Mitlha) 


earable computers 
are hardly an earth- 
shattering concept. 


Anyone who’s seen a sci-fi 
movie knows that. Even in 
real life, scientists have been 
busy inventing all kinds of 
outlandish computer designs 
that we can just slip on. Such 
as Google’s Project Glass! 


While scientists are calling it 
an ‘augmented-reality head- 
mounted display’, it really 

is just a cool-looking pair 

of shades that works like a 
smartphone‘. Incorporated 
inside the lens is a small 
display, with a battery fitted 
into the lens. In addition, 
there are motion sensors, a 
camera, Gps* and audio and 
video capabilities. The glasses 
will run the Android operating 
system, be able to connect to 
the internet and also make 
use of Bluetooth and Wi-Fi 
connections. 
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Instead of tapping and 
clicking with your fingers, 
you merely have to move 
your head to navigate Project 
Glass, as the device is 
motion-sensitive. Plus, it is 
equipped to respond to voice 
commands. Whether you’re 
checking email, looking for 
the nearest ATM, or overlaying 
the map ofa street before 
you, these glasses aim to be 
an extension of the wearer. 


B-BOYING? 


You won’t find this gizmo 

in stores just yet. A special 
edition of Project Glass will 
be available to developers at 
the Google 1/o conference 
in 2013 at a price of $1500. 
It will retail for customers 
sometime in 2014. It might 
not be too fanciful to say that 
these shades will kick-start 
a new age of computing, 
one where sci-fi and reality 
converge. & 
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hink of the word 
T ‘gadget’. What pops into 
your mind? Something 
spiffy and cutting-edge, right? 
But sometimes, the way 
forward can be really 


low-tech. 


A UK-based company has 
designed what is probably 
the simplest mobile phone 


ever. Known as the OwnFone, 


it only contacts your most 
frequently-called contacts. 

It doesn’t have a display or 
even a keypad, so you can’t 
send or receive sMses, surf 
the internet or install apps. 
In fact, some people call it a 
dumbphone - as opposed to a 
smartphone! 


Instead of a keypad, the 


OwnFone has a set of buttons, 


with a minimum of two and 
maximum of twelve. Each 
one is pre-programmed to 
dial a particular number, 


along with buttons to take or 
end a call, volume controls 
and an on/off button. Of 
course, this means you can 
only use the OwnFone for 
calls to specific numbers. 
The call buttons come with 
the names of contacts printed 
on them. So, if you have a 
button called ‘Mummy’, you 
just press that to contact 
your mum. And should your 
mother change her number, 
you can get the company 

to have the number in your 
OwnFone changed. 


The OwnFone is not a gadget 
for the geek but for those who 


at the touch of a button. But 
then, it doesn’t sound very 
exciting at all. So what’s so 
special about it? Its cleverness 
lies in its simplicity. The 
OwnFone is for those who 
don’t want or need a fancy 
device. It is also handy for 
young children, the elderly 
and those with learning 
disabilities. The makers of the 
OwnFone are working ona 
Braille handset at the moment 
for blind users. 


At the moment, the OwnFone 
is available only in ux, but 

if it ever comes to India, ’m 
betting my granny will put it 


want to reach their loved ones’ on her shopping list. & 
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The solution of this problem 

is easy for two and three 
elephants. The image on the 
right shows the first 16 out of 
25 possible steps in which we 
can solve the problem for four 
elephants. As you can see, the 
number of steps increases a 
lot as the number of elephants 
increases. & 
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po6 
Larvae: animals or insects that are recently 
born or hatched 


Nanoparticle: a very fine, microscopic particle 


Chemotherapy: chemical treatment to kill 
cancerous cells in a patient, and to halt their 
replication and spreading 


p12 

Piston: a cylindrical part of an engine that 
fits inside a hollow cylinder and moves under 
pressure 


Crank: an attached arm, perpendicular to the 
wheel, that moves to make the wheel rotate 


Exhaust: the part of an engine through which 
burned gases are discharged 


p13 

Asteroid: a naturally-occurring solid object in 
space, that is smaller than a planet, but orbits 
the Sun 


p18 

Alchemists: pseudoscientific forerunners of 
chemists who blended metals and elements in 
search for immortality 


p19 


Fuse: a cord that, when lit, transports the fire to 


an explosive device 


Pyrotechnics: the art and technology of 
fireworks 


p22 

Eardrum: a thin membrane in the ear that 
transmits sound between the outer ear and the 
middle ear 


p25 

Chassis: the frame that runs trough the lower 
part of a vehicle, keeping its integral parts 

in place, the same way the human skeleton 
provides support to our organs 


p30 
Migratory: birds that travel seasonally in 
search of a new habitat 


Sandbar: a ridge of sand caused by the actions 
of waves along a shore 


p36 
Smartphone: a handheld device with more 
computing capacity than a regular phone 


GPS: Global Positioning System; enables a 
cellphone to determine its exact location 
based on satellites 
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